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INDIAN IRRIGATION COMMISSION, 1901-Oi 


MINUTES OF EVIDENCE. 


FIRST DAT. 


Lahore, 2Sth October 1901. 


W:iNEss So. 1— Me. P. J. Faoas, I.C.S., Eerenne S-wtirr, Punjab Govortmont. 
Memorandum I. hy wUnets, rclaiing to irrigation in the Montgomery District. 


CCLTUBAIILE AES IBBIOATES ABGAS. ' 

1. Tlio needful fiparcs linro been Kircn on pope 29 of the 
notes prepared by llio Irrigation iJcpaitTucnt. For some 
Icadlnc statistirs I refer to Table 1 of the Gnrettecr (new 
edition). Tlio latter figures are ratber out of date now, and 
no account is taben in ibcm of tbo removal of a portion of 
tbo trans-Bnvi part of tbe district to Lyallpur. The greater 
portion of this was Bar waste, now under irrigation or 
shortly to becomo so linm the Chonnb Canal. '1 he figures 
referred to will, however, servo to show how largo n portion 
of the central part of the distriot is still waste, much of 
whioh is capable of eultivation under canal irrigation. A 
description of the physical features of the distriot will be 
found in paragraph 2 of the Final Settlement Boport. 

2. So far ns Government (Imperial) Canals ere concerned 
and oxclnding the now irrigation from the Chenab Citnnis 
canal irrigation is confined to the lower lying portion of tlio 
district bordering on the Sutlej ond south of the old bed of 
the Beas. Tbo same is the case with tho only private canal 
in the district (Mchdi Khan's) whieh irrigates on tho south* 
west part of tho Pnbpat'.an Tahsil. 

The District Board Canals afford irrigation on cither side 
of tho Bnvi riverain and in tho vicinity of the Deg stream. 
These canals will be dealt with in greater detail below. 

S. For some dccriptivo details of the methods of canal 
and wcll'irrigatcd cuitiiation in the Montgomery District, 
lefcrenoc may be made to pages 117—122 of the Gnrcttcer 
and paragraplis 2d— 2C of tlic Final Scltlcirent Eeport. As 
regards this district, it is a point to bo borne carelnllv in 
mind ns a matter of capital importance that wells are n neces- 
sary adjunct to irrigation from iiiundaiiou canals, while 
for well cultivation to bo really piofitable the eskistanco of a 
canal is most needfnl. Irrigation from wells and canals is 
very largely intermixed. 

Impbbtal Caeaes. 

4. Tbo imperial Canals of the Montgomery Di^itrict nro — 
(t) The Kbanwnh. 

(i«) Tlie Upper Bohng. 

(lit) Thu Kiitora. 

(io) Tho Lower Sohag mid Para. 

(i), (if), niid (lit) form the Upper Sutlej Inundation Series, 
and irrigate both in the Lahore and Montgomery Districts, 
boiiioncroiiiit of them, historical and othernise, will ho found 
on pegos 11 — 16 and 207 and 20S of tho Gazetteer and iu 


vTi -"a Beport. Soo als( 

Ao , Vll and li. of the Irrigation Dopartmont Jfotes, 

H. Area ifyttrcj.— Tho figures for irrigated area from flu 
cinnh (taken from tlio Patwaris’ rotnrns) will bo found Jr 
colnmn-i, psgo 7S,of Iriigation Department Motes. 

"P »» 1800*1000 is 142,001 
the average o 

1 * 1 “ ?? for tbo reasons givinoi 

page 16» in Olroctor of land Bcoorda’ Note.) Tho oorre 
sponding figures for tbo single years 1883-84 and 1888*81 
were 86.0OT and 111,000 acr), (round) respectively. Xrl 
lias thus been coiisidorablo dcvolopmont, duo lorgolv to tlx 

opening of the Lower Solmg and Para in 1887-88. As tli 
supply in M inundation canal is necessarily unceitain thor 
IS not an invariable increase of iirigotion in n fnmino ycai 
All depends on the volume of tho river and tbo dircctioi 
of Its flow w-itli lefcrenco to the position of tlio hoad-worka 
Iiookmg_ to tho fact that complete irrigation for tho purpose 
of ripening crops from tlicse canals is oonfmod to tho kharif 
tho doty shown m Inigation Department Statement XVI-1 
compares not unfavourably with other canals. Soo, how 
over, (6) m tbs next parograpli. 


6. Future (Icretopmenf.-While I was in tho district a 
new rajbalm fiom tho right bank of tho Paia Branch of tho 
V Dower .«oling mid Porn was in contemplation. It would 
supply irngntion to on extensive tract noith and -north-west 
of Pakpatlon. It is, I understand, now under eonsttnetion 
or insl nbont to be so, ns sanction of tbo Government of 
India has just boon received for tho projoot ns well os for 
nnotlier cBsfributnry. So fur ns my experience goes, much 
could bo done for llio greater sconrity and development of 
irrigation from these canols by— 


(а) improvement of tho head-works, if possible, by tho 

provision of weirs, oto., with n view to ensmingn 
less vorying and more abundant supply in these 
ennnls: 

(б) by the straightening and ourtailmont of tho number 

of villngu wntor-oonrses. 

With icforencc to (a), ono of tho main drawbacks to those 
canals is the danger of the supply failing iit a oiitical time 
In tho kliaiif irrigating season. As icgards (6), in ninny cases 
two adjacent villages will have separate water-con rscs run- 
ning painllcl for long diafnnccs from adjacent heads on tho 
canal bank. This possibly prevents dispute ss to inigation, 
bnt obviously involves extensive waste of wntor-by evapora- 
tion and pci eolation, whioL would be avoided by having a 
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single joint watpr-conrse, A oonaiderabie incresss in dnty 
would, I think, bo seonrod by Ibis impTOTOinent. 1 nm not 
aware bow far, if at all, those snggeiited improToments here 
been dclinitoly held in abeyanee owing to want of fnnda. So 
far as I am aware, no definite projeots hare been framed with 
rerorence to them, bnt see paragraph 6 of No. IS of Irriga- 
tion Department Notes. 

7. Financial details . — ^The profeaeional details reqnired 
under this head will, no doubt, be fnmished by the officers of 
the Irrigation Department. I inrite attention to the excel- 
lent Statement Kn. XVI-B in the Irrigation Department 
Notes. The capital aeconnt of these canals, more espeeiolly 


that of the tJ pper Sutlej Innndation Series, is low as compared 
with most other Government eanals ; this is shown by the 
low ineideiiee of capital cost per cnseo of snpply and per acre 
of average irrigated area (stages 47—50). In the case of the 
Upper Sutlej Series this is, no doubt, largely doe to the fact 
"bat Me canals were in existence before Uritish rale, though 
they have been very extensively renovated since. The sime 
applies in a minor degree to the Lower Sobag and Para 
Canal, 

Taking the figures given in stages 49— 58 of Statement 
XVI-E, wo obtain the following result 


Lower Sohag and Fern 
Upper Sntlej .Canals . 


AvasiQB or usi 10 xsias. Avessos o» list tsxb. 


Ket proOt. 

CftplUl cost. 

Hato of ^ 
profit. 

' Ket profit. 

Cftpltatcost. 

Bate of 
profit. 

Bs. 

Bs. 

Por cent. 

Be. 

Rs. 

Per cent. 

‘63 

10-2 

6‘8 

1-0 

10-3 

10-0 

‘64 

4‘0 

11‘7 

•65 

4-4 

1*7 


They show, I think, that the canals under referones are 
finanoially prodnetive, and they compare favourably with the 
results on most of the major perennial canals. The improved 
rate of profits daring the last three years is duo largely to 
the imposition of a flnetuating canal-advantage land icvonno 
rate, the proceeds of whieh are treated as indirect canal in- 
come. Prior to the recent re-ossessment, the canals were not 
receiving credit for all the ineoine prodneed by them. The 
figores given in paragraph 4 of Irrigation Department Note 
VII and paragraph 6 of No. IX apparently inolnde direet 
income only. At the qninqnenuial revision of water (oeou- 
piac's) rates, it will, I anticipate, he found possible to raise 
those at present in force, and this shonld still farther increase 
the rata of net profit. In connection with the aboTC, refer- 
ence may be 'made to panetaphs 106 and 107 of the 
Final Report of the recent settlement. I can only reiterate 
the remarks there made as to the liberal treatment of these 
eanals in the matter of funds. 

8. Fabi supply , — The discharge and snpply fignres given 
in stages S— 11, Statement XVI-E, in Irrigation Depart- 
ment Notes, columns Yll and IX, indicate that the nbi 
supply cannot be separately calculated. This is, of coarse, 
due to the canals being inundation canals, whioh give under 
ordinary eirciimstanccs fnll irrigation for the kharif harvest 
alone, while for the rnbi they can provide only a watering or 
two preliminary to p<oughing and rowing. The only me- 
thod of incrca-ing the raoi supply is by constructing n weir 
or undertaking improvements of the lioad-works short of this. 

9. yeuj projects.— Kc regards the Sutlej Riverain— 

(a) There is, I believe, a considerable field for the develop- 
ment of irrigation in the sonth-west part of Pnkpattnn (sco 
end of Iirigatieii Department Note at page 29, and also 
No. XXXYIll at page 141). A properly designed -qjnal 
would irrigate not only many of the more remote riverain 
villages which have of late years been largely deprived of 
liver floods, bnt also n considerable waste tract which used in 
former days to bo watered by the Bens and by branches or 
creeks of the Sntlej. The tract nndor reference is mneb in- 
tereeoted by old nullahs (see pages 17—19 of tlio Gaxetteer), 
andthis would perhaps canso some additional^difficulty and 
expense in the construction of a canal, but it is, I consider, 
t,y no means as absolute bar to the project. 

(i) The Lower Bari Doab Cnnnl Project, whioh intimately 
coneerns , the Montgoinotv District, is dealt with M 
No. XVI of the Irrigation Department Notes. The Bet tracts 
referred to tberain ore. I understand, those on oitber side of 
the high central ridge of the district (see map attached to 
Final wUlemcnt Report) and the dry channels of the Beas 
on the south and the Sukhrnwa on tbo north. 

hlost of the nreo to be commanded by tbo projeotod canal 
would under irrigation be fairly fertile oud productive, 
bnt a good deal of it, especially in the central ridge, is 
largely impregnated with alkali salts, which, for a time at 
least, would hamper oultiration. 

Fbovihoial Cakals. 

10. There are no Provincial Canals in the district, except 
the Hojiwah, the head of which is on the hlooltan border 
and irrigates in that district. 

Disibict Boabo Cahais. 

11. The Oistriot Board Oanals are mentioned on page 29 
of Irrigotion Department Notes and also in Note XLll 
on page 161 of the Colleetion. Some description of them 
will K found at pages 7— 10 of the District Gaxetteer. 


Some of them were in my time little more than river-ents 
or water-oouTsos of a respeotable kind. I had not mnch 
direct eonneotion with the canals while I was in the district, 
and Mr. Kitohin is more competent to speak about them 
than I am ; bnt my impression is that they did not receive 
at nil adequate eredits in nsppot of inoomo really orented by 
thepa,mneh of the latter being flaetuating land revenue. 
It is, I understand, nndor contemplation to provinoializo 
these ninals. I am inolincd to think that the step wonld 
be a sound one. The supply in the Ravi is precarious, and 
in nil probability expensive excavation of new heads will 
be required from time to time, and this would, I should 
imagine, be somewhat beyond the means of tbo District 
Board in its present impoverished condition. If (he. Ravi 
District Board Oanals are provinoialixed, there will be little 
Bcopo tor District Board ontorprise in eonneotion with 
rauab ill that part of the district ; while the Sutlej side 
is already fairly eomploteljr occupied by the Irrigation 
Department, and will be entirely so if the Fakpattan Canal 
project is developed. 

Pbivate Cakam. 

^ 12. Thcro is only ono Important private canal in the 
district, namely Mahdi Khan’s. Some dcsoription of it will 
bo found in the appended oxtr.iet paragraphs 2, 6, and 9 
from a report prcpaivd by mo as Settlement Collector 
(No. 1457. dated 2ist November 189S). In former times 
p ivnto enterprise was largely directed towards the excavation 
of chbars or water-courses from the rivers (see page 16 of the 
Gaxetteer). 1 boy are very numerous on (ho nnrth of the 
liari in the noighbonrheod of Knmalis. They eannot claim 
to be considered cnnols. In view of the projects deal with 
above, I do not think that there ie likely to be mnob, if any, 
field fur privnto enterprise in canal construction in tho 
future. 

IYell Ibbioation. 

13. Well irrigation in tho blontgnmcry District is to a 
very largo extent nn adjunct to e.innl irrigation, or rather 
the two ore mutually intor-depradont. A well, esp-cially 
in tbe Bar tracts, wbieb is unaided by canal water or river 
spill, hns not much attraction for the local cultivator. 
Apart from an ostension of canal imgatinn, there Is, I con- 
sider, little pro'jieot of nny marked increase in the number 
of wells. Such increase as has oecuticd in the past has been 
mainly in eonncetioii with oanal extensions in the Sutlej 
Tnbsils. The depth to water in the wells, of course, varies 
largely- In the Trans-Ravi (Reehna) Bar trsot it averages 
nbont 40 feet, bnt in somo coses rises to 70 feet or more. 
In the Bari Doab Bar it varies from an averago of 35 to 
ono of 00 feet in different portions of tho traot. In the 
lower lying tract near the rivera tho limits arc 20 and SO 
feet, or on average of 26 feet. Tbo ahandonmen t of wells 
is generally dno to (1) migration of tenants, (2}scrionB 
damage to the well cylinder or collapse of the wsll. Caueo 
11) Is tbo most frequent one. Tho avenge annual area 
irrigated per well varies from 10 to 20 acres in the Ravi 
Tahsils end from 20 to SO ou the Sutlej. In all tracts, bnt 
more especially of conrso those not touched by r.mids, tho 
efficionoy of well onltiviition depends largely on the rainfall. 
Tho cost of erecting a masonry well varies from Rs. 250 
to Rs. 560. Further particulars about well cultivation and 
ooDstruotioD will be fonnd at pages 117 — 122 of tho 
Gaxetteer. I must apologize for several defects la this note. 
It has been prepared at very short notice and under great 
pressure of work. 
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Appendix to Mr. Pagan’s memorandum on the 
Montgomery District. 

Exlraei paragraphs S, 5, and 9 of Utter No. 1457, 
dated 81st November 1898, from P. J. FA-Oait, 
Esq., Settlement Officer, Montgomery,^ to the 
Settlement Commissioner, Pvnjab. 

2. The grant of Chai Mehdi Khan orFaisaled.~ 
Under instruotiuns from the Financial Commissioner con- 
veyed in Senior Seoroiary's No. 6844 of SSth Angnat 1880, 
to Oommissiouer, hlooltnni the Oepnty Gommiseioner o£ 
Jdontgpmeiy in his No. 297 of 21tli September 1880, to the 
Commissioner of Alooltiin, snbinittcd proposals for a grant 
on lease of 4.000 acres of Government nasto land in the 
hlontgomery Inbsil to Fniz-nl-Hne.>an, retired Extra Aeeiat- 
nnt Couimissiopcr and then Chief Judge in the Babawnlptir 
State. Tbo Financial Ciimmisstoner made detailed recom- 
mendations regarding the grant in his Secretary's No. 436 
oi 2nd May 1881 to the Secretary to Fonjab Government. 
Tho grant in tbo form of a le.asa teas sanctioned on tlio 
conditions proposed in Pnnjnb Government No. 6S7 of 16tb 
May 1881, to tbe Societary to Financial Commissioner. 
Tbe conditions as to assessment mere tiint for tbe first five 
years the grant was to bo rent-free ; for tbo second five 
years an onnnal rent of Rs. 2S0 : and for tbo third five 
yean one of iis. 600 was to be charged. For the last five 
years tbe lessee was to pay whatever assessment ebonld be 
imposed at next settlement plus a malikana oalcnloted at 
15 per cent, on that assessment. In case of no new assess- 
ment having been made, a rent of Be. 760 was to be charged. 
The lessee was to be permitted to exenvato and complete a 
private canal from tbe Sntlej within fire years from the 
date of the execution of a lease ; Government retaining 
power to appropriate wilbont compensation and to take 
nnder its management such canal on tbe expiration of the 
lease. Shortly after tbs grant had been sanctioned, and 
before any lease was executed, Faiz-nl-Hassan died, and bis 
son and heir Mohammad Hnssan agreed to admit Moham- 
mad Moyi Ebaii to a share in tbe grant which had been 
sanctioned for Faiz-nl-Hasson. This arrangement was sanc- 
tioned in letter No. 8110 of 26tb April 1883, from Senior 
Secretary to Financial Commissioner, to Commissioner, 
Mooltan, it being nnderstnod that tbo names of Mchdi Khno 
and Mohammad Hassan wonld both bo entered in tbe deed 
of lease as jointly and severally responsible for ail the terms 
and stipnlations thereof. A formal lease was accordingly 
prepared and executed on tbo 17th of July 1882. Tbo 
lease is for 4,000 acres, and contains no detail of the shares 
of the co-lessees. It gives a right of pre-emption, and 


expires in kharif 190S. The grant is now known as Chuk jlfr, Fagan', 
Mohdi Ehun or Faizaban. — ~ 

_ 6. The private inundation eapcl.—lhe private innnda- 28 Oct. 01, 

tion canal referred to in tbe Icaso was constrneted within 

three years from tho date of tho Ihare. The length of the 
znaiu canal is about 19 miles g noar jthe boundary of Cbak 
Mehdi Ifban it divides into two branches, 4J and 6 miles 
long respectively. The canal irrig.itos both grants. Its 
head is on the Sntloj at tho village Itahmani Malkana, and 
before reaching the two grants, it passes tbrongb a consiyr- 
able nnmber of^Bet villages, bnt the irrigation wbiob they 
reooivo from it is mostly by jbiilldrs. Irrigation is also 
received bjseveral of the esmtos of tho Bar Circle which are 
in the vicinity of the grants ; this is also to a coniidorablo 
extent oarried on by lift. The bulk of tbe flow irrigation, 
isin thetwa grants tbcmselrcs. The map altnobed to this 
report shows the position of tbo canal. The lessees, wlio 
arc also in po8ses.sion of tho canal, charge watcr-iates for 
irrigation from it in estates other than tbo grants. These 
rates are per acre of metnro emp : 


Bice 

Til and cotton . 
Other kharif crops 
Babi crops , 


Re, A. P. 
.280 
.200 
,18 0 
,18 0 


Lift irrigation is chaigedat half rates. 


a. Future management of the cartaf.— Government is 
cptitlea to tpiilco owr tho oanul without povDient of coiDpensa" 
tion on the expiry of tho leosc of Chok Mehdi Khan. A 
I^fessional survey and inspection of tho canal by the 
officers rf the Canal Department will, no donbt, be necessary 
tofoie It can be fully decided whether it will ho advisable 
to do eo. Apart from possible professional objeolions, I 
consider that its appropriation and management by Govern- 
ment will be distinctly benefioial, and that an extensive 
development of canal irrigation in the Bar tmot will be 
found to be quite possible. Gbnlam Jilani Khan, the eldest 
Bon of tho late Mohammaa Mehdi Khan, lies stated explioiily 
before me that he baa entered into no arTangementa with 
other persons scouring their irrigation from tho canal for 
noy period in exoess of one year. 


I am strongly of opinion that, if and when the canal is 
taken over by Government, some reoegnition of tbe fact 
that the canal was oonstrnofed by the lessees sbould be 
made, though tliey, of conrse, hove no legal title whatever 
to compensation. This might take tbe form of remission 
of oue-Imlf or higher proportion of tho water (ooonpiet’s) 
rates, which will, no doubt, be imposed on ail land held by 
tho heira of Melidi Khan for s term of five or ton years. 


Slemorandvm II on the Shah Nahr Canal, Hoshiarpnr Dislriet, 


Some account of the bistoiy of tho Shoh Nahr Cauol will 
be found at page 16 of the lirigaiion Department Notes, 
and at greater length in Punjab Government Froceedinga 
[Revenue nnd Agriculture {Irrigation)] for August 1890, 
Nos. 8 — 14, for November 1890, Nos. 1 and 2, nnd for 
March 1801, Nos. 9—11. The canal has been managed up 
to date under the arrangements described in the above 
papers. Proposals for modification in certniu directions 
are under consideration, and will be noticed bolow. Tho 
present Manager is Gnrohamn Singh, son of Kbnnik 
bingh. He is, I uodeistnnd, to bo called as a witness 
before the Commission. 

2. The canal is in reality of the inondation typo, but even 
after tho river has anbeided, a fair aupply of water is avail- 
nblo tbrongb the cold weather and prnotioallv up to tho next 
flood season. Irrigation is thus possible all the year round, 
hut very little water is taken for tho rohi (see below). The 
head of the canal is near tbe village of Soriana on nn old 
bed, or creek of tho BoaSi which oonneots with that nver & 
considcrablo distance above tho head near the village of 
Cbangorwen. This old creek is for piactionl purposes o part 
of tbe canal, anda ^consideiahle portion of ino onnonl cost 
of mointennneo is incurred iu connection with its clear- 
ance. The work is difficnlt ond expensive, os the led of 
the creek consists largely of bouldors. 

3, The canal traverses tbe northern part of the Mukerian 
Tiibsil. Irrigation is oonfined almost ontiroly to tho kharif : 
n good deal of angat-oanc ia grown. Very littio water is 
taken for rabi sowings. Bice is a ohief omp in tho kharif, 
and unirrigoted wheat is extensively sown in tbo rabi on 


tho nco fields ; its germination ond early growth is, of 
course, lorgely helped by tho moisture loft by tlicrioe crop. 
Very little giam is grown on the rice. 

4. There are village distributaries or wotor-courses 
(nains) from tho main coiiol, the bed width of which near 
its bead is 60 feet and depth 12 to 16 feet. At the toil near 
the village of Dnobi Bassi the width is some 6 feet, Koteba 
outlets are used in tbe wster-oonrees, and dams ore allowed 
Id front of these. On tbe main canal the outlets are gene- 
ally pakko, and no dams are allowed. 

6. I give below figures for tho last six years for areas in 
noresj oollcotions other than owner's rate, ond expendi- 
ture ! — 




Are» 

trrlgAtcds 

Area 

Aseeaeed, 

Becslpis, 

Expendltart. 





Bs. 

Bs. 

1890-91 

« 

7,146 

6,063 

4,426 

1,411 

1891-95 

1896-90 

• 

[ Not availoblo. 

f 4,825 
L 6.061 

6,086 

6,219 

1806-97 

• 

10,803 

10,161 

7.273 

6,263 

1897-98 


10,608 

10,442 

4,821 

6,107 

1898-99 

• 

11,388 

11.076 

10,096 

6,232 

1890-1900 

• 

11,661 

9,709 

6,420 

6,203 

Tbo figures for 1890-91 (paragraph 6 below) 

are added 


for comparison. Tbe diffierence between columns 2 and 3 
represents failed area. 
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INDIAN IHEIGATION COAIMISSION : 


3Ir Fagan. Bccoipts and clinrges arc accountad for io tta Provin- 
":tt= oi&l accounts under— 
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“=== Major head— XXX and 43 -Jirigotiqn, Minor 

iVorts and Navigation. 

Suh-head—la charge of Civil Olficew- 

Detailed icorf-iShali-Nnhr Canol* 


Tlio total receipts under tlio hc.ad 

tlio nine years ending 1808*00 from 

canal was taken over by Govotnmcnl, haW 0““ “*• 61.005, 

giving an annual nvorago of Its. 6,7.11 ; the corresponding 

figqies for expenditure are Ra. 41,707 and Bs. 4,000. 


C. Tlio canal was taken over by Governtnent for inanage- 
nicnt and, waitxtcnanco in X890 under n fotmnl doea or 
ngrceincnt with tho owners, which will b® nmonc ibo 
Dapers quoted in paragranh 1 of ibis uicmotandnm. 
Tbongli not espre saly provided in tlio ngrecjnenl, H baa been 
laid doivn by tlio Punjab Government that tbc income 
realized by Government under head >aX slioold cover 
expenses of management and provide a surplus for oxten- 
..ions and improvements. Proposals are under considemtion 
for securing that tliis intention sball bo more fully eairicd 
out in future tlinn it lias been in the past- 


7. The correspondence regarding tbe proposed extension 
of tbe canal referred to at page 05 of Irrio®**®*^ 

Notes will be found in Punjnb Government Proeeedinga 
[Revenue and Agiicultnro (Inigation)j for September 18u0, 
Nos. 16 — 2-5, and diito for August 1000,, Nos. 11 — ^22. It 
bnsbeen found that tbo excess of provincial income over ox* 
pcndituio since the canal was taken over iifs been consmerably 
greater tliaii itas at first thought to be tjiC case, and afnrtnor 
rofercDcc on tbo subject of tho construetiot^ of tbo Siugbonal 


Distributary is now under ttio considcratiou of Oovernmeat. 
It has been recommended that rice cultivation on the exten- 
sion sbonld be prohibited : and that no contributions sboold 
be accepted frun\ tho would-be irrigators from the proposed 
extension. 

The present Dhaminnwals Distributary (of which the 
Singhowal will be an extension) is an old nala dug some SO 
yoAvs ago by tbe people of tbo village of Dbnmiati. They 
nro not co-shnrors'on tho canal. Its bead is at Bhnmnal on 
on np^cr rfaoli of the oanal. Tho extension is uiqch desired, 
and will be of muoh bonetvt, more especially if tico cultiva« 
tion is prohibitpd. 

8. Other oxtsusions of tbo canal are, I think, possible in 
tbe shape of two distributaiies from tho right hank: one 
with its bead near iiadhabar and running towaids Bhangala 
and tlio other with its bond lower down tbo canal near 
Mnkerian. Theso projects bnve not yet been worked out ; 
they would pcrliaps irrigate aniinnlly 800 and COO acres' 

9. Further moasurcs for the improvement of irrigation 
from tho canal would includon systciix for corapolling ^tho 
cicamuce ot village uator-courses (uatas) and the estnblbh- 
ment of ivarbnndi nTraiigcuients. Tho latter is, of course, 
not c.isy on an inundation c.aniii, and paragraph IS of the 
ogreoment, undrr which the canal was taken over, also 
iiicTO'ises tiie diQieuUy. Tbe Minor Canals Dill, wlien it 
bccoTaca law, will probably facilitate tho decision of these, 
questions and other cognate ones. 

10. *Thc wat» rato which ran bo levied from irrigating 

00- sharors is limited to Rc. 1-0-0 perghnrano (=‘769 
oeres). Tim rate at present is Re. 1-2-9 taken from co* 
sharers and nnn-co-sbnrers alike. A eou-idcinbly liigber 

1- atd than Ro. l-O-li would, I tliiuk, bo taken from non-co*. 
eh.arcr.s, and an enbaneemont In their case cau be uinde at 
any time. 


Memoranthtm 111 (FinaneialJ on Imperial and Provincial Canals. 


1. Tho two mam clawes into wliicli Irrigation Works are 
divided for finnnoini nud ncconiit pnrposee.arc 

(1) Productive Works, dealt with under Budget Ucads 
NXIX and 42, 49. 

Those nro also called Major Wotks. 49 is. a major 
bead of capital outlay undcf expenditure not 
charged to Revenue. 

(2) Minor Works, dealt with under Budget Heads 
XXX nnd 43 j the latter is a head and expenditure 
charged to Rovenno. 

There is, howover, a Class (3) ProlecUvc. Irrigation 
Works, the cost of tho construction of which is dealt with 
under Major Head 33, sabordinnto to Famine Relief ond 
Insurance, such expenditure being cliargeable to Revenue. 
Tliesc Protective Works inny be classed “a Miyor Works or 
Minor Works. 

2. Works classed as Produetive (1) above are, in tbo 
first instance at a^ rate, whollv Imperial- 7he eDccl of the 
rules in Chapter XV of the Public Work'*. Department Code 
is to forbid tbo construction of a Frodoctivo Work directly 
from Provincial Bands. Sec especially prticles 2131 — ^2128, 
2180.. Local Governments, however, may play an important 
part in the initiation of sceh woiks. Seo articles 2136, 
2139 — 21-18, 2151 and 2162, Public Works Department 
Code, and tho financial arrangements during construotion nro 
to some extant under their control (articles 2140 — 21^}. 
Article, 2153 contemplates tlic pros incialif-ation of produetive 
Works. Tho last artiolo and articles 2 lSl nnd 2162 repro- 
duce tho OTiler contained in Government of Indin, Finance, 
Resolution No. 2009, doted 23rd March 1878. But tho oper- 
ation of the latter two articles has been rendered some- 
what easier for Local Goveriimcnts by the recommendations 
contained in A'clumo II, Giinptcr XI, SeOtion £, page 289 of 
tbe Report of the Fiauncb Committee af 166C (vide para- 
graph 4 of Fioai cini mcmuiandutn by hlv. Lavillc, Assistant 
Secretary, Financial, to Punjnb Oovcrniuunt., and the papers 
quoted by him). Tho sj-stem of provitteiulizotion has been 
adopted in the ease of the Jhclum canal and uf the Sirsa 
branob of tho Western Jumna canal, but it wilt not take 


rlTect until tho (■xpirntiou of ten ^eats from the opening ot 
Ihi'su works, or si>oniT, at the option ofi tho Loral Gurern- 
meat. At prcsi>nt all direct receipts from Major Irrigation 
Wurks are wholly Imperial under the terms of tho ciirront 
Provincial mutiact- It is, t tliink, for -ennsidvration 
whether some of the existing Afnjor Irrigntian Works shoiild 
not be provincializrd on tbo linos laid down in paragraph 8, 
Chapter XI of the report of tho Finanoo Committer, quoted 
above. 

Tho Major Works ot present in oxistoDcooro 
I.— Swot River canal (Protective). 

II. — ^Western .TniUDa, ioduding Sirra branch (Pro- 
duct ire). 

III. — .Bari Doab canal (Productive). 

IV. .— Sirhjnd, (Productive). 

V. — Cbonab Canal (Frodnetivo). 

VI. —Jhelnm (Froductivc). 

Vir, — ^Lower Snhng and Para (Prodnelive) (Inun- 
dation). 

Vlll.— Bidhuiii (Productive) (Not pCTcnnial), 

3. Minor Irrigation Worlte are (o) Imperial, (i; Proiln- 
cial. Tho fiiianoial rnlcs icgniding tlieiii are contained in 
Cliaptcr XIX ot Pnhlio Works Department Code, oitielcs 
2201 — 2211. Tlic.v can he constructed hi Locsl Govern- 
ments subject to the above rules and to those contained in 
Ohnptivs XVI nnd XVII. 

Funds for hfinor Irrigation Works are provided, from 
rovcniiO) and not fioiu leans ; and in tb,> c.a.sc of Imperial 
Works, at any rate, this appears to lend to cunnilincnt of 
tho means required for extension and iinprovcmcut. bee 
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paragrapli2 of n Momorandom on IrrimUon of R!vor 
Valloys by the Honouroblo Mr. J. Wileon, Settlomont Com- 


missioner. Tho follotriof; Egnics for the last two complete JUr. Fngnn, 
years illastrato the point : — 
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• 

Year. 


^ Diilci lareSDiicBE. 


Direct receipts* 




; 


1 

Capital. 

Worktnf? 

expenses. 

Total. 



Rs. 

Rs. 

Its. 

Rs. 

Major Irrigation Works (Imperial) . ^ 

1800-1600 . 

1,20,31,784 

44,97,371 

38.78,402 

83,75,803 


1,30,37,480 

45,10,883 

40, to, 813 

85,67,720 

. Minor Works (Imperial) . , . ^ 

, 1800-1000 . 

8,04,303 

54,090 

13,31,000 

13,80,005 

1000-1001 . 

8,90,201 

40,801 

13,25,830 

13,00,700 

Minor Works (Provincial) . . . 

1600-10CO . 

41,428 

l,62i) 

28,310 

20,830 

1000-1001 . 

J 

1.80,73-3 

} ' 

73,080 

S816O7 


Tho Minor Imperial lrr:g.ation Works of t!ic rrorinco 
arc:— 

I.—Uppor Snticj Innodniion Cannis. 

II.— Lotrer Sutlej and Cliecnh Inundation CanaU. 

III. — Indus Inundation Canals. 

IV. — Sbalipur (Imperial) Inundation Canals. 

V.— MewBargarh Innndallon Cana's. 

VI.— Glinpgar Coimi. 

The Provinci.il srotks (Minor Works) are detailed in tlio 
Etatoments appended to Mr. Inkrlllo's note, and trill be deoil 
rritb belorr. 

4. Of the Minor (Imperial) Irrigalion Works Capital and 
Roronne Accounts nro kept [article 2205 (a), Public Works 
Department Code] for all except No. V above, for vrhioli only 
Revenno Accounts arc kept. Tlisrc should therefore, ns 
regards proposed extensions and improvements, lie no ditS- 
cnlly in lorccastiiiK financial results. Article 2202, _ Public 
Works Department Code, prorldes for fnrthcr capital rx- 
penditure on this cla‘3 of works, which, so far ns this 
Province is concerned, are all inundation canals. Ibe point 
for decision is wbetker socti works are sutticleiiily profitable 
to jnstify the eipcnditnrc of borrowed capital mi. tlicm. 
That they have been so in the past, there can, 1 think, bo no 
doubt. At present llipy hare to compete with the JarKo 
perennial canals, and this will lie increasingly the ease in the 
future as the contemplated largo schciiics arc carried ont ; 
still there must, I think, always continue to ho a f.iiily wide 
field for irripallnn in the Pnnjab rtverain tracts, and reii'On- 
nblc expendituro of borrowed capital or more extecstve ex- 
pendiliiro tlinn at prc'cnt of fords derived from revenue 
nrili, I believe, be fooiid Tcrauncralive: and beyond this Ibent 
is the consideration of our morel obligations to the riverain 
land-owners whom cur perennial canals, injure directly, 
Tfliatever may i)C tho indireet benefits which they derhe 
from them. 

6. Mr. Lnville ha* dealt with the snbjeel of Provineial 
canals in his .Memorandum, and he lias given most, if not 
all, the infonnation reiiuired by pareirrapli 3 ol tho Memo- 
randum ifsvcd by the Commissjon. Tliore is little for ino 
to add. Farther information is nlfo available In the Irri- 
^nktion Dopartment Notes. 


C. Ihc liniiiations which exist in rcirard to the expen- 
dUuiG on tlie eai siriiction of Irrigation IVmks by Locul 
Got emments bavo l>ecn indicated III tho opening sentences 
of luiragraphs 2 and 3. Such woiks must be Minor Works 
and paid for from Revenue. 

At the time of p.a*sin!; the hist Provincial contract in 
ISOC-fip the Oorernmont of India, in lespnuse to an appeal 
from tho Local Government, allowed the cstimatelof prospec- 
tive annual cxrcndilnro under Head 43 to he fixed at the 
pro-peclivo total nniount of annual iccGipts nndor Head 
XXX, f.c., Itn. 1.16.000, 111 place of an estimate of 
Rb. 72/X10 based on tho nctnal eapendituro of tho period 
of the previoi B contract ; bnt as noted by Mr. lovillo at 
the end of his note*, the Punjab Government has not been 
able to take adinntngeof this concession oning to mirorosecn 
expendituro on placua nnd famine. J agree with Mr. Lavillo 
in thinking tliat the Provincial eoolracl system dues nut, Oil 
the whole, operat" to difcoiiragc the application of nTBilable 
Provincial siirplnees to the coiislrnction of Xlinor Irrigation 
Works. It is to the interest of tlio Proviucinl Government 
to ro ntilire sceli snrplnses, othenvise they mny hare to ho 
MirrrrdcreJ a* the end of the perioj ol the pontract ; or 
abinrhe-l in the nrrniig,:iiicnt of the next 001111,101. This 
last eiiiioid-ratinn would tend, I lliink, to discniirage the 
ondertnhiiig hy the Local Government of Large eelicmcs 
which may t.il:o two or three years to complete, inasmiieh na 
the entraet period mav terminate in that interval and the 
surplus Provincial Funds intended for expemliliiro on the 
ivork disappear in the niaiiner imted nbnvo, 1 tlnnli that it 
would he Wi'll tiiat al tiis time of parsing a new eontrnct 
the exht-nee of any such large cnrrenl IrorineinI Iiri- 
gatlon Projects should bo borne in mind by Govemiueiit of 
India. 

7. On (bo question wlietbcr it it advisable to apply 
Provincial Funda to the coiislrnction of Iirigatioii Morks 
luy tepiv would be tlist It certainly is so in tbe ca*e of 
Minor Works. For Major Works borrowed capital is 
needed, so that tlic present arrangements referred to in para- 
graph 2 above must Ihi maintained sn far ns they arc con- 
cerned. Even in the ca*e of a local dehentnre Inm the Local 
Government nets merely ns the Agent of the Gorermnent 
of India (arttolc 2120, Public Works Dcpaitmont Code). 


(T3ie Presidenl). 1.— Q. 1 understand, Mr. Fagan, you 
nro Financial nnd Rovenno Secretary to tho Oovernuicut of 
the Punjab?— Yes. 

2. Q. What districts have you served in in tho 
Punjab f— In Montgomery. 

8. Q. Have you had any expcrienca of famine lollcf 
works i — No. 

4. Q. Yon donbtlcss had n gooddcnl to do with Diatriol 
Boards ?— Yes, n foir amount, more especially in the Dis- 
trict of Iloshiarpnr. 

5. Q. Do yon think that they conld be usefully employed 
in tlio control of minor canals r— No, My Imptersion ia 
that Dlslriet Boardfl arc not qualified to deal with irriga- 
tion qncstions. I think they could only deal with thorn 
under professional advlco from tho Irrigation Department. 


They hiiTo not tho meana or pmontirl needful fur rnnning 
canals on iippruvcd professional lines. The Irrigation 
Drpartmvnt is the proper agency, and (ho Distiiot lioard 
might content itself with tiuininnl control, 

6. Q. Bill are there not a good many useful minor irri- 
golion works which pmctirnlly want little or no scientific 
auiicrvision F — ^In Montgomery there are a good many. 1 
did not, linwever, have mnelito do with them rn that district, 
bnt Mr. Kilcirin will ho in a position to say more nbont it. 
I nnderatand from him that, partly owing to (lie foot that 
District Board funds are run down, they reolly have not tho 
moans to carry ihem on. Tliey were origiiially coiistruotcd 
hy the District lloaid, nnd the alignment in many rases is 
wrong nnd impairs their efiicicney. I don’t think District 
Dennis ran do much except perhaps merely ns pioneers. 
They cannot manage works on anything like a Ecicntilie 
system. 
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niDIAS IHEiaATION COMMISSION. 


Xtr.Fagaiit 7. Q. Isnppsethchpoirers oE ao'opcration nto not rer; 

— grcntP— Mjr experiance liaa been that it ii rather rtiOicnlt 
28 Oat. 01. to get MJetrict Boarde to taka muob interest oi tlicir o«n 
■ oocord unless the; ore suitably induced. . 

8. Q. I understand ganernlly that in the Puniah rabi is 
the chieC crop F — Ves, in most distiiets i ocrtainly in 
Jlontgouiarf. 

0. Q. AVliat is tho rainfall of that district P— The 
aTerage is about 9 to 10 inelies for tho Inst tan yrara. 
For tho last tiro years there has bean practically nothing 
at ail. 

10. Q. Than the kharif orops raised in that diatriat arc 
from the inundation oannla ? — ^Vas. 

11. Q. Tliey don't trust to rainfall P— Xo. except in old 
beds of nullabs urhioh teccira draiiiogc from higher lovals. 

12. Q. AVbat arc tbe chief kbarif crops p — Cation is 
the main rrop, n little mairc, n large amount of eiarri for 
fodder, and a certain amount of oietA and pulse. 

13. Q. Is thoTo_ much rabi grotrn in jUIontgofficry 
DistristP —A eonsidemblo aiuount, much of it liflpcd by 
innndatiou. When they get the fust sraier from tho inunda- 
tion caniila in Santamber, lbs ground is ploughed, nnd 
sovriug takas place later on. 

14. Q, Thon tho inuudatiou canals generally diy up? 

Tea. 

15. Q. Do they count on tho eaid srenthor raioa for 
riimning tho crop P— Yes, ond also on srells. 

Id. Q. iVould tlicre bn n great ertenaion of kbnrif 
if more water wore given P—Yos. Thev piobnbly wonid 
csttcud cotton oultirnlion. I don't think nit the wafer would 
be devoted to extension of kharif. It nould bo devoted to 
the extensian of rabi as well. 

17. Q. 1 aiippaso eolton is per acre tlie most vninablc 
cropP— Yes j I think so. 

18. Q. Yon_^ lay wclla are nlwap used to supplement 
irrigation P— Yes. It depends a pood deal an the reliiiro 
eliicianoy of the ciinals. Where the well supply is a low 
one, I would say the canal helps the well. 

19. Q. Itimistreeniron largo iininhei of nails to main- 
tain iirigation started by the canal. Wlmt ia the irrigation 
per well f— I auppnse in tbe Sallej Tahsifi it wnuld run to 
say tliiilj acre* with plctily of canol water to lUrl with 
and ssinter rains. 

20. Q- Supposing inundation etnnis ran drr by Isi Be- 
eomborp— They would thin depend on sralls altngeiber. 
Provided they bad good moisture for eowiug and fair winter 
rains, they can do that. 

21. Q. Ate they yiaW-a svollsf— Yes. Pnietically nil of 
tliem. 1 liOrc ore n certain number of Jhetiifs on the river 
bank for lift irrigation and also on water-rourscs. 

22. Q. Are Iho agiicultnral classes gcncially in a poai- 
iiontogoon making wclfap Do they want help from 
OoverniocntP— Thoytokonccrtniii nmouiitof iakavi from 
Govornment in dlonlgomery. 

23. Q Do you consider any change ncecs<aiy in the 
matter of giving assistaneeP~I think if the faX-oripioec- 
dero were simpliGcd and the borroncr could got his loan 
mow promptly, it might ouconrogc their rc<ort to Govern- 
ment assistance, and 1 think now, seeing the new legi-Iation 
sre hare, they will probably resoit to it more. 

2-1. Q. What assistance is it rcasnnablc for Gorerament 
to render?— In.jlIontgoineiy I don't think there is mnoh 
ehanco of extension, unless canals are also iniprov<-d and 
extended. There are many wells which receive no help from 
them. They depend for that on rain, and this la not a very 
praCtalle form of ngricullnre. Extension of well irrigation 
mnst srnit upon that of canals. 

25. Q. It ie proposed that the Bari Donb canal should 
command that district ?— Y'ce ; mainly. 

20. Q. The Shah Nnfarcaani in llo-hiarpur ia under (he 
Deputy Cotnmiesioncr P — Yce, he bos hern formally njipointed 
Exeentira Engineer under tho Canal Act. bo tar as is 
practicable, distribntion is largely done by tho Manager. 
Xhougb Government bos taken over the canal, so far as is 
possible it is ran by the people themselves. 

27. Q. Would yon suggest n girotrr inlcifnenca on 
the part of tho Canal Department in the canal P — I have 
noted points, hut I think on tho whole, ns far ns nctnal 
management goes, it would bo better to run it on the present 
lines. When it comes to undertaking exlensions— 1 mean 
substantial extensions — then 1 would suggest it being under 
more scientific control. 


28. Q. It wonid be easy to 
services P— Yes. 
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.29. Q. But would you suggest it being put under more 
rigid rules P— I tlilnk ibis not iieeea-niy. 

SO. Q. Would it be piipnliii F— I think not. The canal 
iriimtlon IB not a burning onesllon. Of course, we have n 
fwilj (*000 toinfnll, eo I iiiinlc under ilic citcimiiitaiiccs 
pwliftps nny further interference would not be edrisable. '' 

31.^ Q. You refer to a Minor Canals Bill?— That is a 
ProviiirmlnjeftMire. Ulus heunaent to us by th«» fiorerB* 
ii.ent of India for nmendnipnt, and requires a gcod deal of 
foaraftu|g The main linos nre to enable Gorermuenb to 
assuiiio tho innna^uicni nndcontrul of private canals under 
reasoDttblc tonns. It will bo fome liiuo before it becomes 
law. 

^^82. Q. You think aomothhig' of the sort necessary P— 


33. Q. Tin ning to jontMontpomcryexpnripnco, leeoin 
jmragraphSofyournmo you sugae^t, as far ns your expe- 
rience gocs» that muoh oouU bo done for prestor iceurit^ to 
irrigation bj improicd head worts nnd weirs P— Yes. 

81. Q. Of course, that would entail a very heavy 
outlay? — Tho (voira uould, ceitninly. 

35. Q. Ate thoio any mnsnnry head works P- Nut to 
these r,anals. 

311. Q. Ynneayin parn.lSof joiir meinomiidnm {lint the 
noamionmeiit of wells is due cliiefl} lo inigiatimi of tenants. 
Do yon mean that tlio land g. cs onl of enllivntlon till n new 
tenant is piocnred P— Yes. In tbe Clienab Colonr there is 
n groat demand for land, just ns in Moiitgomerv Ihoro is 
rathei a great demand for tenants. 

..®V. ‘2- The p<ipnhtiop is very ap»i»c?— Yes, in tlie enl- 
livnlioii which .adjoins the Chennli Uinal. The Clioiiiib Canal 
had great efleil in taking anay touants. 

_ 33 Q. Then if the iminmoniont of the Bari Dosb Canal 
IS carried out, would that lemedy the ntnfe of nlTairsp— 
lc», tor nlimoj for teimiits nonld poor ir.tn iMimtgomery. 
Tbe ehorlAfre of tcn<uits would fti)l| lioirevprs continue tinlll 
tlm irocl filled n|i, 

89. Q. It wouU throw the interior of tho distr’iet info 
hotter cooditlim ; of coune, there wonid be pcrcnnixl irriga- 
tienP— I tliink tinaiils would be uttmol.-d n>T.»y to tbe now 
canal. 

whole, the cireclofllie new canal 
would be to bring the greater pait of the Central Uari Doab 
under yullivntinn. It notild he dnnbtfnl nbotlier the canal 
Would pay? - As farna the dUtriet it-olf went, cerloiiily. 

^ 41. Q. 1 snppoio it would ineieaso the food eimnlv ?— 
lea. 

di. Q. (.Ifr. JYipdflm).— Dll you think there would bo nny 
Objection on the [art of the popln In the amnlgiinntion of 
tho waleri-ouw’s proposed injoni meinorondnm 1 think 
there would. Mr. llollassis, the llxrontive Enginicr, nho 
undertook a good deal tif that nitli a certain amount of 
aneceea, met with considciable objection from the people. 
Tlicj like two wnleroi macs, nbieh prevent possibility of 
dispute. ' 

43. Q. Wiiajevcr has been done, villagers have not bad lo 
pay for it ? — Y'es, they have, for those e .nstrncleil at the 
eo,t of Government. 'Xheso are villnpe wnlcrconr-ei 
41. Q. When they nicnninlgniimtrd, do villager) have to 
do them or Govcriimciil P — It was jmt being undertaken 
when I left. 1 understood nnnmber nonld be nmnlgninntcl 
They wore told in future water would not be supplied antl'l 
this h.id been dono. - 

45. Q. At their own expense P— With recovery, of conne, 

from them. 

4C. Q, That wonid make it onpopniarp— Yes, ezacilv. 

47. Q. The iiinndntian canals have aiiircnd from tlo 
working ol the SIrliind Canale ?— I havo heard comphint] 
on that seoic. i do not know that it has been satiefectorilv 
established, 

43. Q. Aa far ns tho Bari Doab is concenied ?— I ean't 
say 1 have gone into tho qnc-tiou very fully, but J don’t 
think nnytliing to a very remarkable degree m> tav as 
Montgomery is cenceincd. 

49. Q. Wlien were yon settling tbe distiict f— From 
tbe beginning of 1804 to 1899. 

60. Q. How did the irrigation of these eaiwls rompare 

with what had been recorded in tlie previous settlement ? 

Tboro was an increase os compared with thcpievioue scttic- 
ment made in IS/fi-^S, 
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61. Q. Do^n Imovr if there 'xros an inereaso in the 
latter hnlf o{ the seltlement pctioil ? — 1 couU not snj 
vitbont loohing up figutee. t thiuk there \ras a &icly uni- 
form increeiie. One has to hear in mind that the Iiower 
Sohag and Faro are ncir canals. Of coarse that vrould make 
oumparison still more difficult. 

62, Q. Whut is the extent of ike salt land ?— I could 
not say nhat the area is around dloutgomer^ itself. IFhero 
is a Tciy considerable extent tlenu the old high bank ishich 
bonnds the central portion uf the district and below that. 

'63. 0. It is called reh T — Yes 

64. Q,. The salt would probably be noshed ont by irri* 
gallon P—1 hare not had experience of iti but nitbout some 
sort of subsoil drainage it would not be washed ont pernio* 
nent1y;it would' be noshed down and with evaporation 
would come up ngain. 

GO. Q. Hove yon bad any famine relief work in the 
Uontgoinery district P—ffut in my time. Tbero 'was a 
scarcity at the end of 1837-9S, and an attempt at test 
werks) but peoplo did not come to thenii and no famine 
relief works weie opened. I’lie people of the distressed 
port went across the tlver to the Chenab Canal wheio they 
either cnltiratcd thouisehcs or got temporary onltiiatioa 
from Goretnnicnt. 

65. Q. Mr. Tnito»--~l ecc you estimate that the cost 
of a pakia well varies from Its. 260 to Its. 650 f — Yes, 
taking the whole district. 

67. Q. AVhnt is the nTcmgc cost of a pakka well ?— 
The depth varies very mcch. X ehoold say troni its. 260 to 
Its. 300 in the lircrain tract:. 

68. Q. ^Vhat would ho the increase of produce duo to 
the ncnsiruition of such a will if eommandid fay a canal f— 
So Inf as the rcronue roles gt, the ruveiino wonld increase 
from 10 or 12 annas per iiccc to Us. l*G-0 or Us. 1*7*0. 

60. Q. li'uu mean the net income of revenue to Govern* 
ment P — Yes. 

00. ft. 'Whnt benefit would Government derive in 
increase of land revenue from the eonstroction uf such a 
well oostiiig He. 300 m euch a tract P— I ebould say on an 
average, XU annus an artv cropped to Us. 1>G*0, that is 
epraking of tbe tintlej Yabstls. 

Gl. ft. IThiit wonld be tbe ores cropp^ by such n 
well P— Assisted bv cnunl irrigation, on the average, from 
25 to 30 uctcb would receive well water. 

G2. ft. The land revenne would bo increased by Its, 18 ; 
12 nanus wonld bo an outside estiuiutc of tho overage ?— 
Yes, 

C3. ft. ilow soon would Government obtain that 
increase P— Kut till the next seUleinent. A new well being 
constructed, the cultivatiou which got canal water would 
pay tho canal rate, but would not pay onything more ou 
account of well itrigalion. 

64. ft. Would Government ncccsssrily get it at Ihv next 
Scitlciuciit and whiil obout the |irotcctive lea-so ?— It would 
not get it at all events until tho current vettloiucnt had 
expired, nor until tlu etpiry al the protective lease. 

GS> ft. Govornment wonld thrn obtain an incre-vsc of 
18 rupees of laud rcvcuno from each well oonstruoled by a 
private owner P— Yes. 

00. ft. Ate occupier’s rates charged on tho Butlej 
canals P — Yet. 

C7. ft. Are they cliorgcd on tho matured area P — Yes. 

C8. ft. Would tho construction of a well lead to nn 
iuorease in tho amount realizable as occapier's rates by 
increasing the matured area P— Yes. 

C9> ft. Could you give any estimate P— I ehonld not 
litio to give one straight away. 

70. ft. Lund roTcnno rate is also assessed on canal 
iriigftlion ; that is, on the area sown P— Except in years of 
widespread foilnro of canal sapply or nn exlonsivo Inilnrc of 
winter laii.s. In that case it wos arranged that rcmieeions 
should ho given for failed crops. 

VI. ft. Still, generally speaking, the oinal rnto is assessed 
on the area iirlgatod with tho help of canal water, but 
increased by the conetrnetion of a well ? — To some extent ; 
beoanso there would be n feeling that if, a well is there, rt 
would help to ripen tho area eown. 

72. ft. The oonstiuclion of a well would lead to on 
inercaso of tho area matnred. Tho finunoial hcuoilt tho 
■ QDvemmenl derive’ from it is not only Ks. 18P— Its, 18 
is an outside limit. 


78. ft. Whnt would you take as nn average P— Put it Mr. Fagan. 
perhaps at Its.' 16 to Hs. 18. ooTTT fit 

74. ft. And in addition to that there is an immediate ‘ ‘ 
increase, not inappreciable, from oeoupice'e rates P— Yes. 

76. ft. If that is so, it is a very profitable hnancial 
transaction to have new wells mndoP — Yes, where tbero are 
canals to assist. 

76. ft. Would it not be Gnanoinlly proGtnble to Govern- 
ment to incur n certain ninonnt of expenditure in order to 
get mom welle made in snen tracts P — 1 think so. 

77. ft. Is there any difficulty in getting Government 
money to lend ont ns takam ndvances. Is toe grant, given 
by Government, sufficient for tho advances desired P*— As far 
ns tho distriots of Montgomery and l•oIltal,- are ooiicorned, 

1 have not cxpeiicnccd dilticulty. Al Hoshiarpur thore is 
not much demand tor well censtnietton. In certain districts 
thore has been difficulty, but 1 have not oxnot figures. 

78. ft. Have yon seen Mr. lovlUe's figures P Tho Fnnjah 
Government have cleared Es. 40,000 a year on Us iakavi 
ex stem. Tliat is net profit to tho Provincial Govoiiimcnt. 

On the pif.ssnt footing, wonld it not lend to fnrtlier profit if 
tho atnount granted vrere largely increased 7— Yes. 

/Oft. W ouhl it nob be advisable to rednee the rnto of 
inbresi so a’ to abbovb tho net profit which Government 
tnakesp — Taking the lotftl loans of all kinds into aceount, 
there is nothing nr.viUbie. There is a deficiency. 

80. ft. In tho Montgomery Oiatriot you eay that a 
nnmhcr cf wells hnvo been deserted, especially on the 
Eavi P— Tcs. 

81. ft. Do yon think they will bo taken up again P — 1 
think that with the assistance of the District Board canals 
they might bo set to work again. 

82. ft. Is there mnch room for improvement in tho 
Mentgmucry District P— On tho Lowrr Soling and Para 
there is considombic room for mere wells in canal-ivri* 
gated land. 

83. ft. It taka vi were allosved withnut intorest, wonld it 
add milch tothc extension of wells?— Yes. One of tho main 
difneultiei in tho past about the wells has been that the 
remindar goes to bis baninh for his domestic expeosra, and the 
baniah with this grip on him ooinpels him to come for nBTionl* 
turn! leans also. 1 am oortain, if ho conld got loans inthont 
interest, ft wonld not bo any tho less inducomeut for him 
to go to Government. 

81. ft. Do yon think thnt on the whole it wonld be advis- 
able for Government to grant takavi fov tho constrnotion of 
wells free of interest P — As for os extension of cnltivation 
and profit to Government go, I don’t think thore can ho 
much doubt nbont it. 

85 ft. In Tonrelatemont here yon say that (ho Sohag 
and Pam canals have earned a net annual profit in the last 
three years of 10 to 14 per cent. Do yon think that tbsy 
are given sufficient credit for whnt they bring in to Govern- 
ment ?— They Imvo not in tho post, bat einco the new 
assessment 1 thinh they got a fair credit for tho incomo 
(hey. acfnallj] orcute ; and they ehonld continue to do so, 
for the oocupicr'u Talcs are revised from time to time. 

88. ft. Are they given any credit for ccssrs P— No. 

. 87. ft. Should they nut be given credit?— Yes, tbeore* 
tioolly they should. 

88. ft. As far us these two tracts are eonceraed, if it were 
not for inundation canals, there would bo no oultiva* 
tionatnll P— No, 

SQ. ft. The not profit of 10 to 14 per cent, is not an 
exaggorntioD ?— No. 

00. ft. It is a financial profit to Government P— It varies 
from rear to year. Lately they bnvo not shown a very high 
rate vf profit. 

91. ft. They are very profitable as a speonlation P— Yes. 

9'2. ft. In tbe iMontgomery Dislciut do yon think that 
canals conld be further extended so ns to give sometbisg 
approaching this profit?— Yes. There will be very 
keen competition. I mentioned this point iii my financial 
inomorandnm. There is still a very considerable field for a 
fairly re[nunor.itiro investment of Government money. But 
tho oannls have now to compete with perennial oonms, and 
we can't afford to lose sight of tho foot that nn inunction 
canal olongeide n perennial canal can't be ns prolitabla as aa 
inundation canal with a perennial canal nowhere near it. 

93. ft. When yen were scttliog the Montgomery district, 
hod the Chenab c<inal been developed P -Moat of tho time. 

1 was settling Montgomci'y at the bcgtiiaing of 1894 and 
end of 1898. 


0 
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01. 0. As compared veitli tliinf^s before, bad Uk! Imots 
improved or tho rovereo f — They oertaitily did not improve. 

06. Q. Owinp to wlmt conoo P— IiWBcly mvineto dcoroaio 
in Sailttb nnd atiU more to desertion of tenants and otruors 
to tlio Clienab canal. 

00. Q. Tlioro was n dcorenso in the Sailah P— Tea ; largely 
duo to tlio Sari Hoab canal, but also, 1 think, to the ebsnnola 
ol the river having straightened. 

07. Q. tVlmt U tho condition of the Ravi villages now 
compared with when j on soUlcd them n few years ngoP— 
They have deteriorated still more. 

08. Q. IVIiathaabccn dono by Government to make this 
up to them in tho way ot n-'scsainont P— TIio n‘-s'‘S'nnonl has 
been made mote ilnclunting. IVhnt fixed nsso<sineut tlicto 
was has practically been abolished and c.mal irrigation has 
been cxtciided to tlio high lands above tho river, nnd X bcllevo 
considcriiblo grants of land ha\a been given to tho peupla 
on tho Gotcinmcnl land. 

Oft. Q. Does that completely conipi'ns.»te thorn fiwtlio 
Injmy they havo suffered from the opening of the Inrgo 
c.annls ?— Vcs. 

100. Q. UoiN it put them in ns good a position ns they 
were hoforep — rruhnbly— pecuniarily ; Inl they (tho 
zaniindara) ptcFcr Hood irrig.Uion and easy cullUntion. 

101. Q. Do yon think that nnytliing conhl be done to 
restore the prosperity ot tlio rivfioin villages P — 1 think 
tint, iftiie inundation eamda, at m-soiil under the pi.ltict 
Itoanl, sverc improved, it woulil to soiiu' extent improvo 
their condition. 

102. Q, lathe District IJaard in a position to improve 
tliem ? — 1 tiiiuk not. From M r. Kitciiin’s uienioraKilnm 
it appesra that tlieir iiic.im" larg.’ly depends on flncln.stliig 
ineoiiic, and it lias fallen verj Ion i tho Dulriei D.>anl h 
pmctic.illy hixnknipt. 

10:i. Q. la the Provinci.rl Goveniinent likely to udvante 
funds lor imjimving Ihe.e csnaK J — That depends l!.tpely on 
plague nnd lauviiie, which have taken aim- nit ottr sufplns 
Iniids. 

101 Q. .Ire tlien? not anffieieul funds for it from 
b.irroncd eapltal P— 1 doul't it. 

105. Q. IIow many lakhs would he required P— It would 
ho diflieult tos.aj. 1 doubt wkether it would pay to bar* 
row for tlio Hat i canals : for the Sutlej it would probably 
1’"^' 

IOC. fJ.fJfe. JPiy'itraOiii).— In tji" villages jn~t refem-d 
to, when was the nss.'.,mont te\i«eiU— The new a.«.e«ui..nta 
were revised in ISt'l, then 1 had to rctl«ethrio again 
nt tho end of ISftS, and even tinec tticn I linvc extended ilic 
urea ot flucluatiiig nsse'Siueut. 

107. Q. AVhal rednethm was made in asf."iaient p — The 
fleetnating asse-mcnl depends on the area inalnred. 

lOS. Q. XVhal reduction w.asnndeln the tale per nrre p 
— Ton can’t consider tho r.itc p^r acre i the actual area 
varies very widely. 

10ft. Q. IVns no relief granted f—.\ gre-at relief was 
granted becans.? the fanner a-s. ssnu'iit was bved. 

110. Q. XVlml was the proiwion of mvtnrvd nre\ com* 

5 111 ed to the former area on w Inch tlie ns*es-menl was fixed r— 
II the Giigem Talisil in ISjOjhc cultir.steil arc i was bG,QOO 
acres ; at the settlement of 18'2-lb73 it wna GC.OdO aerts ; in 
Ifilt0-1SB7 shortly after iny rcris'On it was .ib.OOti. 

111. Q. Tho nss.-ssraent on these ; — I have nut gut the 
figures ]nst now. Tlio settlement of the fitsl w.k Its. 71,0 H>, 
at tho revised a.’Uli'menl ot 18(1-72 it was Rs. 73,731, then it 
T. ns Rs. 68,000. The r.iemid one is •I'^.OOCI neres. Its. Ol.tiQO j 
on 0,000 acres no relief lias been given The Us 71,000 win 
fixed j the Rs. 68,000 was n largely fluetnating a.s-essiBcnt; 
it was not n fixed nssea-ment. 

112. Q. I don't ace wliat relief has been given? — ^Tlio 
relief is in the clnsticity. In the old ayatera they paid 
wiicthcr there was a crop oi no crop, snbject to certain 
rcductiunn in the ease of continnuns failure. 

113. Q (Afr. JiMson). — I undcraland what yon really 
mean is that the area under cultivation has been accrc.ised, 
not tiiiii the area actually cultivated has deteriorated ; you 
give full relief ns coiup.ircd with tha reduction P— Fall 
relief ns far ns the nsiessmcnt guca. 

111. Q. Might yon not go fnrtbei P Tliccnltivated nrta 
winch ynn acttlcd at n fixed nsscssmciil iuclndcd iallowa, 
whereas the nrc.a on wbieli i on take y onr flnctiinting assess- 
ment is tho mntnrcd area f — The figures I gave were for 
that area. I have the follow area ni well. 


, 116. Q-.Afr. Bayorofaa.— Yon refer to wollsanpplcmont* 

mg canal irrigation. An anch lands liable to pay the samo 
ruto ns other lands not nossossing tho adrontngo of a well 
Bupply P.— The land that docs not have a well nnd merely 
depends on canal In igntlon merely pays ns far as canal nre- 
niiogocB. If It has a well in addition, it pnye canal advan- 
tage rate for tho area over which t ho canal water is taken nnd 
amnethlng in nddillon for tho well, I nm taking the caso 
of an old well in whieli the period of cioinption has expired 
Of course, if it is ii new well dug during the term of assess- 
ment, up to the lime when tbo prolcctlre lease expires 
tliero can be no inereoso. ‘ 


lie. Q. Supposinp be sinks owelltwo years before setllo- 

ment ? --Jie will Ihon get 18 years before the new assess- 
ment IB inirudttced. 


117. 0- The assessment will be framed nt the end of 
two ycaisp— It will nut bo enfomod until 18 yeaw havo 
expire J. 

us. <2. Are thorn ninny wells inilcpemlcnt of camsls ?— 
Comparatively very few. I could not givo exact fignros. 
They lire ill what wo call 'liar' lincts outside tho river 
T«lleys 


110. Q. {The IVcriifriit).— I niiJerstooil you to txv the 
owner of nwell In the riverain tracts dopimls on the c.-inals 
mill, were It not fur Die c.m,il. would l ot lliiiili it worth his 
while to nmke n well for irrigation F— Thnt is the ra«p. 

120. Q. Can you give tho number of wells jn the ‘Dar’? 
—I conid not give exact figures j the wells nro very scanty 
rnmparrd with wvlls in the riier.iin tracts that got nssist- 
aiice from the cmnk 


121. <J. (.Ifr, D.lf/«oii).— To come back to Dislrlct Board 
msnsgemeut t Sii] posing Oie finaiici.il iliflinlly r.in be got 
over, would you then aiy Hint DUlrict Ibrird mnna'-o- 
niciit sli.iuld be recorniiiended or not n« compired with Tho 
Govcmmeiit luan.igcmvnt o', regards elliciclirv, imtarlinlits-, 
nnd popularity?— Wo siiontd gain hr District lJo.afd 
management In iJoimlnrity, hot lose in eilioiency. 

122. f?. l!y pojmbirity I don't mesn popularilv ivilli tho 
District D'ard, I iiicnn with tlie pouple P—l" think wo 
sboidd prolsslily gain j wo should liovo to depi'nil on the 
Depiilv Comniisiiimir being coiistantlv in a position to 
mpervlse matteis and settle disputes on the ajiot. 

128. Q. Why sbonld that be a rcoro popular manage- 
raeiit J— It wiinld ccrinitily ben belter incaiis of irrigatioo, 

12t. Q. As to irnpsrti-ility, bare yon ever beard anything 

Ds regards the dlstrihuiinn of water under Di*triel'l>ord 
nmnagi-nient F Is lliero a possibility of one man heing bolter 
HippVied llinn iinolher?— I tbiiik there Isagreit possibi- 
lity. It would have to be watched .and oiioeked very e ire- 
folly. 

125. Q, Have yon lic.ard .any eomp'.aints ot that fort P 

have not 1 .ad prnetival experience of woikiug n Itisiiiet Board 
canal. In If.’-liurpnr I Imd complaints on Hint ecire, 
nirkougb, of cour-e, iruiny of tlioin wero wlihout fonnda- 
tion. 


120. Q. On tho whole, would you prefer it or not r I 

think llierr is a ii-efnl field for Di-triet lloards in tbo 
rnaimgemeot of woiks which nro not nf nny greit im- 
purtaneo. Inn way; I reg-ard a Di.tricl Hoard ns a Jiioni or. 

127. <?. It is, I nnd.'rstnnd from Jfr. Kitchin’.s note, In 
pinetical rnnnageineiil far 'from slIce^si^fttl, Yon will see 
a rofereaeo to this point in pragrapli 1) of bis note. .Haso 
tli.'V a wry con-iderablo-nn'a of irrigation F— Ye-. Tho 
Mnmnnko ombankiurnt came to grief in the last flood. 

123. Q. How does the Deputy Coaiinhsloner niarugo ? 
Is it nominally inauagomont by the HUtrict IJoird, 
but really by the' Deputy Commissioner P— Ye*. 1 onght 
tocvpl.rui that Mr. liitchin camo to the district befuri) 
■I left. 


129. Q. IVlml lfp,al powers Karo the District Board and 
the Depnty Commissioner In tho management of (ho 
works?— None. 


130. Q. Will tlio Minor Canals Art give them nny power? 
— 1 don't tiiink that tho Minor Canals Act will bo applied to 
District Board cannia. 

Afr. TTi’/son. — It wn.s certainly Intended tbnt it should. 

181. Ififiiesi. — Tlie thing is at present mlber in the air 
the Act in to he redrafted. At present it applies only to 
canals taken over by tiorornmeut. 
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182. Q. (Mr. ZiSetaon). — ^Ib it advisable that legal power 161. Q. You have no cxporiences to give P — In the years jlfj.. Pagan. 
sbonld bo given P — Yea. 1 don't know wbetberit isnoccs- 1872 and 1873« when those inundation canals wore token in — 
BBiy for District Boards to have veiy cxtdnsiro powersi hand, there was a drain of cultivators from the Upper Sutlej 28 Oet. 01. 

though they should have ascertain amount of power in scttl- riverain, but that had certainly righted itself when I came 

ing dilutes. ' in 1895. 


183. Q. I notice that hir. Eitcbin condemns private 
management absolutely. Do yon agree P — Yes. 

131. Q. Why is it necessary that Government shonid take 
over private c.annta P — 1 thiuk they should bo taken over in 
tbo case of mismanagement. 

’ 135, Q, Do you think that any loglalalion giving an 
owner power to recover or allo^ving Government to recover 
fur him is necessary P — It is not so much a question of 
recovery as of unfairness and quarrels among pronrietors. 
Tlieto IS a groat diversity of interests. On the Mandikhan 
Canal there is no diflicnlty in recovering dues. 

ISO, Q. Yen say private chars ore very numerous on 
the north of the IlnW ; will thoy bo saper.,cdcd if there is 
Largo incicaso of irrigation P — There would bo if these canals 
were extended. 

137. Q. Wliat is a chor /— It is simply .a cut from a river. 

138, Q. When yon say *' private," do you mean owne^ 
by individuals or by villages P — Some by individuals and 
some by villages. 

130, Q, Taken by men who have grants of land r — Ye*. 

140. Q. How do thoy work ?— With a good (low from the 
river tP.ey have managed to do a vciy conniderablc amount of 
irrigation. 

141. Q. In the work of constmcUon well done P— Yes. 

142. Q. It is done cheaply?— The c.ish spent is not 
extensive. 

143. Q. As TPgnrdH maintenance, are there any difficnltlos 
fthout that ? — No, the silt is cleared by the owner. iVlicro 
tho chars belong to tho village, the length ii distributed 
according to the level of tho chars, and each shareholder is 
responsible for a certain length. 

144. Q. Docs that work well f — Yes. 

145. (J. You have never heard of any pronounced diE* 
cultica about them P— Not on thepriv.ite chars, 

146. Q. Is there any outlay?— Very probably there would 
be o certain amount. It would be Icisenod by tahavi 
grants. 

142. Q. Do yon think Ihst, if Government extends itri* 
gation from inundation caunls considerably, the evtrnri.m of 
tho wells ncccB'ory to supplement it wiU krep {'oce with it? 
—There may be diEcnIty about capital. 

143. <2. WUnt is tlio life of a wcllP — Forty to fifty years 
with a certain amount of repair required in tint time. 

149. Q. {Mr, TFiYson).— Arc they built with lime and 
masonry P — Yes, 

160. Q. (J/f. JMefion).— I suppose that, when the Iion of 
Sobag and Para Canals were made, tlio simc diflirulty was 
experienced ns regards the desertion of vill.sgors. They went 
off lo the better supplied lands ? — don't thiul: there was 
any noticeable migralicn. 


152. <J. In what tract P — In the Sutlej river. 

163. Q. I think under tbo Punjab rnles 20 years is the 
oxtromo limit of exemption from’ enhanced osscssmenton 
private improvements. Do j’on considor that suEoient P — 

I should say it was for the generality of cases. It depends 
on tho cost of the well and the depth of the water. 

164, Q, In exceptional cases is there power to Icngthon 
the period P—1 don’t think so, I never camo across a case 
of the kind. 

I65' Q. Supposing a man builds a well, what security is 
there that ho gets his exemption P—Tliu iiuiii security is that 
th^o nto all revised at the time of nssessraent. A list of new 
wells is undo ont^ allowing the date of eonstriiclion and ail 
PArticulms about itf and tho fixed rovenue is distributed. 

166. Q, Docs the system work Buceossfull}' P— Yes. 

167. Q. Is there not a similar exemption for tenants who 
have spent money?— SjieaK ing of Alontgomeiy, it is very 
lately that ti unuts ever do spend money. 

163. Q. Itith rcgirdtotho tafurot rules in the Punjab, 
they only mL- c. eiii-ity on flic area to be cultivated p— Yes. 
There js npeohal.-rnl "eeiirity required. 

ISO. Q. Has thescaurity to bo registered P — It is not for- 
mally regisffri'ti. A memorandum, is sent to tbo Begistry 
Ofliei' ami filoil. 

160. Q. He docs not appear before tbo Begistration 
oEcei ?— No. 

161. Q. Is there any provision for accepting the joint 
perfonn! security of tlio owners of n village P— Yes, that is 
donoo 

162. Q There is n provision for it ?— It is very seldom 
done. Bnt there is provision for it. 

163. Q, Is there in sinking wells any great likelihood of 
failutep — ^No ; spring wells are rare, and tho supply being 
mostly by percolation fmm the rivers and from the canals, 
there is not much likelihood of failnro. 

16 1, Q. Wlmt do yon Uiink of tlioschomo of Government 
undertaking actual coustmetiou of wells and recouping 
itself by n into On tlio area irrlgotod P — I think that tan 
imtter for consideration i tbo nnn igoment would bo fairly 
popular. 

165. Q. Why do you think this sebemo would bo popu- 
lar? — I don’t think ttio zamindar would think much about 
it. Ila would liiivc his well. 1 doubt if Government would 
bo prepared to take it on. 

IOC. <2. WcIl-irrigation depends very much on tho 
supply of bullocks ; in these years of drought has the well 
irriimtioii been rcstrietcd owing to want of fodder ^r tbo 
bullocks nnd the dying of bullocks P — Fes, in the case of 
wells that are not assisted by canals; llint is one advantage 
of canal irrigation ; it enables fodder to bo grown for bullocks 
in tbc hhanf without well irrigation. 


WiTKEES No. 2.— SiiiDvn GcBOiiaBAH SiSOH, Laudowncr, Hosliinrpnr District. 


Was examined by Mr. IbbeUon regarding tbo management 
of tlio Shah Nahr tSunnl in llic Iloshinrpur District. Witness 
said that the private management had net been a success. 
Tiioro were constant dispute;., nnd there was no increase of 
onitlvation, so wo handed tho canals over to Govomraont. 
liicrc was not mnoh tronbic at first nnd while irrigation w,is 
confined to hissadars or sharobnldcrs ; bnt when tho canals 
were extended nnd ghair-hissadars or non-simreholdcrs got 
water, they frcqtion^ refused to pay or delayed in paying 
their watev-ratos. Tlie occupier's rate charged is H«. 1-2 
per ‘ ghumao' (i acre), of wliioh 8 annas is paid to Govern- 
ment for clearance and mnintenanoe : S annas goes to tbc 


sbareholdcr ; and 2 annas to tbo maliks, Thera oro 400 or Sardar 
500 slmrcholdors and S tnafiTw. No iiicrcaso of irrigation ffureharan 
is possible in the ores now owned by tbo shnreliolders ; it S!„ah 
is nearly all irrigated. Any increase would be in lauds held ^ ' 
by non-shareholders. Except in dry years, there is enough ao oi, 
water to allow of extension of command. Both shareholders ‘ ’ 

nnd non-sliarclioldcrs pay the samo rate. Tho uon-shaTO- 
holdcrt should pay more. Both Government and tho 
sbarchiildor would benefit by ony incroaso in tbo rato levied 
on tho non-slmreliolder. Shnreliolders would nut objoot to 
extoDsion, provided that, when water is scarce, they shonid 
have tbo first lion on it. 


Witness No. 3.— CAriAiN ,T. G. CnosinWAiiE, I.S.C., Sctllcmcnt OEcor, Dorn Ismail Khan, 


ilevioranilvJti hy Wifiitss, 


1. The Daman canals belong to two classes ;— 

(1) "Knlnpani ” or perennial flow from bill streams, 
mainly distributed b.r artificial clianiiels. 

(2) "Nuz " or flood water from bill streams convoyed 
in'tbolr natural beds and coiincclcd ravines. 


2. (1) Kalapani or perennial /fote.— Tho system of Knln- 
pani irrigation is dercribed in parngraplis 11 — 19 of tho 
Final Setllcinont Bopnrt, and n further mention of tbo 
subject will be found in p,aragiapbs 2-tI, 243, 246, 388, and 
389. This infurrontion, iiowcver, is pnitinliy incorrect 
owing to subsequent obangos. 


Captain 

Oroithwaite, 

28 Oct. 01. 
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ISDIAS I&RIGATION COMMISSIOITi 


Captain The Tank Trtahil, which contains the moat important 
Crost&ioaile. JTalapani area, is much inter-ected by water-coursea and 
ravines. The gre iter part of tlie former are natnral channels. 

S8 Oct. 01. Xhe Tank and Gomal Zams send their water down partly 
— — ■ by artificial and p.irtly by natnral channels. But a flood 

may convert an artificial channel into a deep ravine^ or a 
deposit of ailt may reduce a ravine to a narrow wateT-conrse. 
The main channels are, however, fairly permanent ; though 
as the “ Kuz " or flood water also enters them, they are 
liable to considerable change. 

8. Zam GomaZ, — ^Thia channel natur.illy tends sonihwacd, 
where it is known os the Iinni. Near its dobonohtneat 
from the hills its waters are eanght by a dam and thrown 
into the Kbanwand. Any heavy noz or flood carries away 
tbis dam, and the whole supply flows into tho Gandapur 
Circle. Tho Khanwnnd joina the Bod Nurses, a natnral 
channel, in which it is carried until it reaches the 'Waraa 
—a pnrcly nrtificiitl channel — and the Knur. The water ia 
here divided between the two, Tho Kanr ia described in 
yiaragraph 248 of the Settlement Beport. The l^iwan 
crosses the Kiciani " IChad" or *' Nnllah,'* on tho ^riani 
nqacduct,‘built by Kajor Haeaulny in 1831. fieforo the 
constrnotion of this aqnednct, the Waran was not a perennial 
canal. Tho IVaran, still proceeding’ north-west, passes under 
the Tank Bead and sands down a distrihntaiy channel 40 
miles to Oeia Ismail Khan City and Cantonments. Tho 
main channel then expands itsolf in a not work of small 
distributaries in the villages immediately hojond tho Tank 
Boad. Flow at hoad varin from ISO cusecs to 30 eusecs. 
Tho VTaran in any heavy flood breaks, and its water ia 
wasted. The lands on its left bank arc some 0 feet higher 
then those on tho right. This is due to tho oantinuoos 
deposit of silt above. If tho second soheme referred to 
hereafter of bnilding o weir at the Bntti Enmar bo adopted, 
this lower area watered by the Zam eonld be also raised, 
and this eunstaut danger arcried. 

4. Zam Tanh.—Hie Tank Zam wonid, if left to its-lf, 
disperse its waters in six sopsmte natural channels. Three 
of these — the Sidhi, Chna, and Lobra— are nsed to distributo 
its Ealapani or perennial supply, and a supply of sratcr is 
turned into each by n systcm'.of dams at the month of the 
pass. The three distribotary channels, thnngh ontnral to 
begin with.nre carried on as attifieial cuts. The flew at ibc 
head varies from GO cnscos to 20 cusccs. 

6. Spttem Ilf irrigation,— Ihe system of IrriBation from 
these channels needs some doscription. All onltivation is 
carried on in bunded or embanked fields. Kaeb village has 
a net work of ohnniicls leading^ from tho main distributaries. 
Each circle has specific rights in tho water, but tho internal 
distribution is according to tho reroniie ns-essed on holdings 
and villages. Tho upper villages on the Gomnl Zam receive 
a certain proportion cnch of the flow. The lower villoges on 
the Oomol and all tho Tank Zam receive the whole flow by 
torn for a fixed period each — a system known os (bo ''roll” 
from tho list of turns, or roll of villsges. 

G. Other Katapani etanneU. — To tho south of Tank the 
following Kolapani channels exist: — 

Zsm Baraban. | Zam Chandwon. 

Yehoa Zam. 

Thesa channels leave the hills immediately to thw west of 
the towns whose names they are known by, and only 
iirigato tho areas belonging to those estates. They are 
entirely managed by tbe ownera of those estates, and rights 
in them are most coj plioated. 

7. As regards the Kalapani system, there is little douht 
that ex«rt advico might suggest some imprarcnieols. Bat 
the ri^is io water and tbe system of oiiltivntion weald nut 
allow of any general p'an oI_ iuiprovemeot being adopted, 
even if it wore otherwise possible. The fortlier complication 
that the same channels carry perennial and flood water, with 
totally conflicting rights in each, has also to bo mot. If 
the present s} stem bo osrricd out carefnlly, and due atten- 
tion given to snob points ns embinhing tho Wiiriin, closing 
newkhads which have formed and preventing waste of 
water, there seems no necessity for special measures. The 
qnnutity ol the supply decreases annually with tho increuso 

' of onltivation vriinin the hills, and the total area eultivaled 
is not of Buificient vnliio to allow of expensivo measures. 
But if the Batti Komar scheme bo feasible, the Gomal 2bm 
could stUl receive n full supply. That soheme cannot nid 
the Tank Zam. The sketch map attached shows roughly 
the line of each Zam or Ealnpani channel. ‘ 

8. Organitationandreeordt. — Tbe organization which 
carries out this system is described hereafter. It may tio added 
here that while tbe rights and methods of distribution arc 


constant sources of dispute, yet full material and xeenrds 
exist fur their disposal. Practically beyond those specified 
rights tho Depnty Coinmissionor is the final disposer and 
organiser of the system. The sialT maintained for direct 
snpervision of the irrigation cost Bs. 2,886 per annum. 
The total nrca of amble land oifected by 'the Kalapani in 
Tunk Baiouuts to 171,142 acres, of which 81,122 only is 
onltivated and the average area of matured crops amounts 
to 43,607 acres paying rcrenuc in Its. 77,104. The presont 
cost of repairs done by zamindars and labonr oii dams may 
be pat at Bs. 10,000 per annum. 

0 (8) " A'rrs " or flood lealer. — The whole of the Daman, 
ns the enoloscd map shows, is coveted with ravines and 
water-coni scs carrying the flo id water from tbe hills to the 
Indus Valley. The Daman itself is bnilt np out of the silt 
brought diiwn by these. The system of dam irrigation 
is descrihod in paragraphs 12—14 and 309—401 of the 
Finid. Settlement Ueport. The ravines or nullahs which 
bring the water down from tho hilla ate known as “ Bods." 
Tho most important from north to sonth areas followe : — 

(1) The Takwara. | (3) The Imni. 

(3) The Gomnl. ] (4) The Vebea.- 

(5) The Gudh. 

10. Tie Takaara. — ^Tliia channel collects nil the drainage 
from the semi-circle of bill* forming the northern baniidnry 
of tho Tank Talisil. The catchment basin thus formed has 
ndiameterof 2 4 miles, and the whole length of the Bod is 
close On 60 miles to the point north ol* Bern City, where its 
esc.apo water fjills into tbe river. Fur the first 30 miles 
of its eonrse the main cbnuncl is wide niid sandy, and mufli 
of tho bed is onltivutol The d iins on it nro long, low ones 
whioh are used mainly to irrigate the kacieia or low lands 
in or adjoining its lied -. this usiiallr lica miioh below the 
level of the sa> rounding country. On its re ichiiig Takwar.,, 
the Bud forks and the right briiiieh is eanght hr n band, 
and on nrtifioial ent taken one. This wurk js nfse duo to 
Major Maniilay, The voinme of water in this Bod is never 
large, nod owing to the width and a.indy nature of its bed 
tho floods Inst n very short time. At present the loner 
Tillages have snifered very much from ravines which have 
formed dimngtlip laat 16 years. Bit Mv.Geoliadprepaicd 
plans for ailtiiig np these, and if these are acted on, tho 
lower villages will iiuprovo a great deal. 

11. The Com it Bed issnes froui the northern end of tho 
smalt range of the Batti Kumnj Hills, 'I lie old channel 
silted up, and Major Macaulay, in order to aid tho villages 
injuriously aficotvd, had the old Azim Eot Channel eleated, 
tlins bringing a share of the Biini w.itcr intu the Gomal. 
This has rendered the Gomnl Bod of greater iinportanee 
than it was nt settlcmrnl. From the Kntti Kumar the 
Gomnl flows 14 miles doe 0.151, and tlirn in a more southerly 
course some ’30 miles till its tail rraters just 'reach tho 
villages west of Bcra City. Its innlii irrigation lie* on the 
loft bank. Very little land on its enst rccrivc.s water. It 
is closed by n sneccssion of Gnndis or dams nf which the 
legal osistence is a matter of record. The Gomnl conid 
with the Liini lo vastly improved by the Bntti Kumar 
scheme, described hereafter in detail. Tha lower villages 
Iiaro here also sulTered from ravines 'newly formed, Adam 
to be known ns Gandi Padiivnl in the sonth slionld prevent 
these inennsing, and silt up those already formed. 

12. The Luni (3) is tho most important Bod in the 
district (see paragraph 3SS of the Final Scttlcincnt Beport), 
Until it reaches the Faiwal Bam, no irrigation is passible 
from it. Tho bed is up to this point of considerable width 
and depth. The Pniwal tarns tho Luni water into the 
month of tho Shakh Boda, which passes north of Kulacbi. 
Hero the water is intercepted by a series of dams of which 
the Cist are Gatta, Barwala, and Khubatai. The Barwida 
closes the old Roda Khnla which had become a khad ; and 
the water passes dawn tho Klind Khubnzai, and falls into 
tho main channel heluw Sadd Brahim. From thence south- 
ward the Luni follows its old course, being held np at inter- 
vals by dams. Below S.iggu, at Sadd Saiknri there is n 
great danger of its breaking into the Sawan Bud on its 
aoutb. Seventeen of tho 80 dams arc regarded os directly 
under Government so far ns their management is enneerned. 
The olhcis, tho villages tbomselvcs arrange to construct. 
The main scheme to improve this Rod wonVd be the Ratti 
Knmnv one. There an also a bad series of ravines in the 
south which need closing iuTikknu and to the sonth of 
Khutti. The Bod is in all some 68 miles long. Its sonrees 
lio outside the disiriot. 

13. Remaining hill streams.— Of the romainig hill 
alicoms the Yehoa is the wly one of much Impoitanee, 
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The *' Eiklap " in it reaches Ychoa only, and that estate 
receives nn flood irrif'ation. So long as the Bod runs above 
the old bank of the river, Jallu^li a^ono receives irriga* 
tion. East of the *' Knr,” or old river bank, the Bod tnms 
soathsrards and ^ its waters are held np by a series of low 
dams. It finds its way into the Beta Ghazi Khan District, 
with whioh the traotit waters is now to be amalgamated. 
The Gudb is also a stieam that needs mention. It has 
hitherto not been worked to advantage. A new dam planned 
by Mr. Gee close to Mnsazai would mncli improve it. 

14. Svsiem of” iVus " irWyotion.— The^system of irriga- 
J^iou with “ Nnz ” water is as follows ; — 

From 'above each dam " Khulas ” or small channels which 
feed the villaga systems of irrigation take oS, Bach 
village manages its own internal distribution and the con* 
strnction of the Gandi on which that system depends. The 
irrigation records cuntain cliibomto provisions for every 
possible contingency. The general .arrangements, however, 
vest entirely in the Deputy Dommisstoner. Ho has to 
arrange for the re-erection of dams, frequently in the flood 
season itself. All larco dam- whioh aitcct more than the 
mere irrigation of a single village or which are prutcclivc 
works arc under bis immediate control. He fiscs the date 
of building, and arranges fur supervision, the number of 
ijoke cea^uired, and altera the viua»a c^untu if. neccssaty- 
Bnt the management of smaller streams is left largely to 
tho villages tliemselves. It is, however, a recognised 
prinoiple that the Deputy Commissioner has tho right to 
interfere in every case of dispute, and to pass final orders 
on tho matter. It is also his business to order dams to be 
cut when necessary. In theory c.ich village in turn lias the 
right to hold up the water until it has finished irrigating. 
Tuis is known us the “Saroha Faina’’ rule. In practiuo 
the Deputy Commisaioacr decides when the dam should bo 
cuL His powers in this matter are necessarily deputed 
to some extent to his Berenue Extra Assistant Commissioner 
and Trthsildars. The Saroba Faina rule is in force on all 
Bods except tho Kot Azim-Gomal. There .tliijor Macaulay 
introduced a new supply of water, and was uuiible to follow 
the rule in its distributton. i'arugraphs 399—401 of the 
Final fiettlomeut Beport can also be rolerred to for further 
information as to management. 

16. It has been necessary to enter into some detail as 
regards the system in tho Daman and tho Deputy Commis* 
sioner's sharo in it. It is probable that expert advice from 
a Canal Officer would enable the general scheme of irrigation 
to be improved. But under the cxieling circamstunoes no 
one but the Deputy Commissioner is in a position to control 
the turbulent upper villages and to orraiigc fur labour in a 
conntiy which is often deserted at the very time labour must 
be found. Major Holmes, B.E., in his note on the irriga- 
tiou schemes iiieutioucd in the next paragraph, distinctly 
advises that the supervision and total management of the 
irrigation arrangements be left to the district authorities as 
soon as the new work was carried out. 

16. There have already been two schemes proposed for 
the improvement of the Daman irrigation (see paragraphs 
402, 403 of the Final Settlement Beport). Mr. Tucker in 
the two paragraphs cited gives the details of the two schemes 
and their cost. 1 regret that 1 have been unabio to trace 
Mr. Garhett’s origimil proposals Fresumahly these are to 
be found in the Finanoinl Commissianor'e Uflico or in the 
Irrigation Department. Tho schemes appear to have been 
dropped ; but on what grounds 1 am unable to say. Both 
are feasible, and if nnytliing is to bo done, the larger soliomc, 
wliioh includes the other, should be undertaken. I regret 
that in the shoit time available I have been unabio to go 

'into the matter very folly. Tho Eot Azim Cut lending 
into the Gomal now irrigates some portiou of the land 
then available fur the now scheme Some direct increase 
v;on1d result in the revenue if tlio ICalapani was bruuglit 
under full control. This wonid, however, be a trifle 
ciiinpared with the cost of tlio upper works. But tho 
advantages of tho wliole solicino would appear to out tie it 
to, at least, a nareful consideration on the spot by a Cnnnl 
(ifficer. It would undoubtedly allow irrigation to be more 
succei'efnlly managed. Mr. Tucker’s estimate of tho iitiul 
flow of tho Dnni goes somewhat beyond the truth. 

17. L»cal water measure.—! regret haring ng.iin to go 
into detail :rit is necessary. It must ho premised that the 
loeal mcasarc of water is a '* jandra ’’ or sufiloicnt water to 
work a water-mill. The nearest opprosch to nn accurnte 
measure is that n jandra of water will give n foot of water 
to 6 aeres ok Innh'in 12 'hours. But fho local vam'inbor can 
state, any quantity of w.iter seen flowing in a channel be 
knows in jandms. Nor will difloroiit men’s estimates 
uiaterially diBer. 


18. Supply available.— Draiog June, Jnly, and Angnst Captain 
the flow of the Luni ia estimaftd at 300 jandros per diem, Orosthieaiie. 
or snfficient to irrigate 30,000 acres per diem nt its bead. — 
iVith tho large ohnnnels used for tho conveyance of this 23 Oct. 01. 
^ter there is very great wastage. Then follows a dry - 

p(iriod np to Jannaty. That month and February may 
y e.ileu!ated at 20 jandrns per diem only. In March and 
to 16th April the flow rises to 30 jandms. ~ 

10. Crops raised, — The main crops grown arc cottou 
melons, bajra and wheat. For tho first two one watering in 
jytareh or April and one in Jnno or July are sufficient. 

Hajra needs two waterings in June and np to tho 15tb 
August. If those are followed (on the Luni , or Tnkwnra) 

one more watering, wheat can be sncccssfully grown on 
tfie same plots. It will bo seen therefore that for the 
present system of cropping water is only needed nt certain 
p^rhds. if the supply coold be controlled at the Batti 
E nmnr Bange, there would be every pro-peot of a great 
ejitcnsion of cultivation. At prevent cultivation is specn- 
lative. A second watering may be obtained, or n heavy flood 
8, veep away the dnm and no water be available. The control 

the supply would nllaw of the proper irrigation of each 
village in tnrn. It is impossible without careful enquiry to 
jit.ike ony exact estimate of tlio possible iiiorcase ia nultiva- 
tion. As nil the land nfleoted is nnder, or will be under, a 
fioetuatlng assc»snicnt, tliiv morenso will 'be a direot gain to 
Government and to the people. It is trnc that the reservoir 
vCould be evciitiinlly silted up. Tho amount of silt in suspen- 
sion in tho *’ safed pam ” or hill torrent water is very great. 

It is by no means uncommon to find a village site, protected 
from the flood water by embankments, becoming hidden in 
a lioilow, since the silt depovits raise the level of ail the 
sURoniuiing land. Bnt if this wore to happen, the main 
ctiannel ol the Lnni wonid still bo kept olcar by scour. 

Further, any marked deposit of silt to tho north of tho Batti 
Flamnr would ohange some 7,000 acres of waste in the Gomal 
estate, and 2,b00 in that of Gborezai into most excellent 
ipnd. The lower villages oould well spare a deposit of silt if 
tpey received sufficient water. I sbonld add that the original 
scheme proposed a reservoir of great size. I do not believe 
aoy reservoir to be necessary. W hat is required is a retaining 
weir at the Batti Knmnr Bange which would allow the flood 
W»ter to bo properly, divided among nil the ohannels below. 

^hts would entail making n distribution canal parallel with 
the hilts to tlie south. But it may be found that this sohemo 
vronld'coBt much less than that originally proposed. A 
proper distribution of tho water is nil that is needed. Tlieie 
rfould bo no neocssity to bold up the entire flood, 

20. JEslablishment. — The present establisiiment is paid 
for by a cess of 3 per cent, oii tlie revenue and partly from 
(ho proceeds of fines. Mr. Geo in his report No. 69 C , 
dated the 16th Angnst 1899, to the Cumniissioner of the 
perajat Division, dealt fully with the subject. That report 
pas, 1 believe, been printed in tho Proceedings nf tliat 
year on the introdnetion of the Fevhaw^nr Canal Begulatiuii 
into this district. The cost of the stnS amounts to 
^8. 3,258. The annual cost of the labour expended on tho 
Jams may he placed nt Bs. 45,000, bnt this is alow estimate, 
oud does not include any dams hut dams on the main 
channels. The area supplied by the Lnni and GoinnI Bods 
which would be nffectea by the new supply, or improved 
ifrigalion arrangements, amounts to 698,177 acres. Of this 
603,021 are arable, and 166,403 aotnally cultivated. Bnt 
the pverage area sown only amounts to 114|648 aorcs, of 
which 70,098 acres mature paying revenue in Bs. 87,631. 

' ft is believed that with proper control over the water fully 
^00,000 seres would be under oiiltivntion every year, and Uiot 
t;ba area matured would greatly increnee. The gain in 
fcvonno would not be less than Bs. 1,00,000. 

21. Whole Daman. — Tho total area of the Daman is 
},068,4o3 norrs. Of this 1,361,678 are classed as arable, 
and 438,753 are under onltivation. This last amount in- 
cludes 94,666 acres of iCalapani cultivation, and 143,661 of 
wuz or rodkohi cultivati-m. The remainder are mainly pure 
yiiin lands lying out of reach of irrigation. Since last 
settlement there is n dcercave nf 62,000 acres in tho arcn 
cultivated. But the lost five years, on tlie average of whioh 
(bese figures are bused, have been very bad ones. There 
pas undoubtedly been a eorious decrease in the Kalapani 
area. 

22. Cis-Indus, The Indus Valley canals and the 
ffdvisability of eonslrueliny inundation canals. — The 
phakkar and Leiah Koohcbhi irrigntlnn system is described 
■|n pBingra^ini V*Tnrti (ft TneliS’nnii^nrtfnmieu’t'Aa'innki. 

'Dint dcsoription is still fairly ncenrate. The Enoheba Circle 
or low lying Bet lands receive far more irrigation than they 
require. The Fakkii Circle wiiich ooiitaius the high lands 
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Captain lying nsdor the That banlc^ or Dliaia, is tlie_ Only part 
CroslAteaile, ^rhioh ever needs aid in its irrigation, llho main cliannel 

wliiob irrigates the Pakka is the Pnial, Lain, or BodUo, 

23 0et. 01. as it is Tarionsly known. At present the act of the river is 

towards the oast bank above its head, which now lies 

almost opposite Darya Khan. The main river has ent into 
Kalurkot and sends a foil supply, known as the “ Kallnri 
Chid,” down the Andhana or Mora>attn Niillah whioh 
lies directly under the Dhaia. This small nullah has 
' a large number of small bunds or dams erected on it, and 
the ” Saioba Faina ” custom prevails as in the Daman. On 
the lola or Pnzal the dams do not begin till hlacboharwali,, 
some dt miles south of Bliokksr. These dams are larger and 
usually need the supervision of the Tahsildar. A fixed 
quota of yoke for each village aTeoted by the dam ie laid 
down. In years of high flood those dams arc always oarried 
away, or out to relieve the villages above them. Bat in 
years of low flood they are necesanry for the irrigation of 
part of the higher lands in the Pakka. In ordinary years 
the dams should not be cut, but the water led round through 
the net work of nullahs into the main ohannol below the 
dam. The system works easily and without much annoyaueo 
to tho people. There are a fow partly artificial cuts, usually 
made by digging out some existing channel. A small 
establishment is kept up costing Rs, e2S per annum. Tba 
annual oust of dams and labour generally does not exceed 
Its, 6,000. The average area cultivated amounts to 167,663 
Bares. Of this, however, 63,614 are aided by welts : 2,C6D 
wells are in nse and 778 jiialdrs or persian wheels worked 
on pools or back waters of tho river. The average area per 
well is 16 aoies. The averiige revenue is Its. 1,47,606. 

23. Xot Sullau Oanalt—In the extreme south of tho 
distriot the Eat Sultan Canal, which is under the manage- 
ment of the Canal Department, taken out of the Bndho. 
Tho Thori Nullah is also dammed to supply the Eot Sultau. 
The eanstructian of this canal head in this district has led to 
eonsiderable trouble from zamlndars whoso water rights had 
auifered. A tnodtis vivendi has, however, been agreed on 
(Revenue Secretary to Govemment'e No. 76 of 20th April 
1830 to tho address of the Financial Oommissioncr). This 
canal does not aifcct this district at present. 

24. A’cio inundation Canals.— So far ns an unprofessional 
cstimato can bo made, it wonld appear qaito nscless to add to 
the irrigntional advantages « the Kaohha Cirde. As 
regnr.ls too Pakka Oirole, it is bslieved that tho Bndho-Fuznl 
Nnllah eonld he tnmod into a more elfuctivo carnal. At 
present some of Us brandies contain water all tho year round. 
The survey of tho river-bed unfortunately does not contain 
any levels on which to base a rough plan. But ns the stream 
at present lies, tlio bond of tho Puzal wonld have to bo 
thrown out. At various times, when tho sot of the river 
has been towards the c.ast, bunds or protcotivu embankments 
have been thrown up roughly outlining tbo Pokka Cirde 


bonndary. These have been limited to particular villages 
' attacked and have never received any gcncr.al ebape. if a 
perennial canal were pos-iblc, it would probably be nccessaiy 
to exclude the Hoods, which now in two years out of seven 
cover the whole Pakka Cirde. In any ceso it is considered 
that an extension of the present Kot Bnitnn Canal to a 
point 10 or 16 miles north of Leiah is feasible. But a 
Canal Ofilcer would probably be able to decide at once the 
feasibility of either solieme- As regards direct increase of 
revenna, if tbo cansKs a purely inundation canal, tlicro is 
some doubt, A mnoh larger area might bo secured in years 
of short flood, however. It should bo remembered that the 
expenses now incurred by zamindars on their irrig.atlon 
system are very amnll. There is no heavy or elaborate 
“ ohher ” or labour system which could be replaced by any 
water-rate. 

25. Proposed Permanent Canal. Possibility tf peren- 
nial canal reaehing Jhandi Thai in south . — It is hoped 
that any sohemo fur a perennial c.anal taking off much north 
of Leiah would enable the lower or Jhandi Thai to rccrivc 
irrigation. Though tho Thai lies far above tho Kachchi 
(20 feet) at Dryn Klian, tho diflerenco falls rapidly till in 
the extreme south liigli fluods have penetrated into it. 

26. Trans.Tndus . — ^"fhe Kaohehn Circle may be regarded 
as di-.posi'd of under ** Cis-Indns.” 

The i’akka Pnharpur Cirolc is irrigated by several small 
ariificinl cuts os well as by flood irrigation in the old bed 
or *' Pura'i.” (Sec pamgrapb 23, Final Setllemcnt Report-) 
These cnis, such as the Kbns Clinbn, Tnekenvah, eto., work 
very well if the sot of the river is towards them. Tho 
main stream has now left iliein, and it is probable that it 
will be nccesmry to extend their beads. Theso are worked 
on the usual lines with dams, and tho Saroba Faina rule 
applies to them. A small cstablislimoat of Ks. 261 per 
annum is kept up. Tho supervision is rc.a11y done by 
Revenue Offioors. very fall and detailed account of the 
system is contained in .Mr. Gee’s report No. 81, dated 8th 
February IDOO, jiiintcd as No. 12 of Revenno and Agri- 
oiiltursl — Irrigation — Proccedinga for September lOOfi, 
Nos. 10 — 1D._ 1 entirely agree with the Into Mr. Gee’s 
recommendations. His knowledge of tho irrigation arrange- 
ments of this district was in cv«ry way moat benefielal to its 
peoplo : and his losi almost irreparable. If the aclicmo is 
accepted withont the rceommcndatlons as tn trans-Frontier 
settlors, it should prove a profitable one. Full provision 
must, however, be made for the initial survey. The 
District Boaid will have no funds arailablo for the purpose. 
It may be noted that the scheme will supply 81,643 acres 
of cnUnnible land with canal water, and should bring in u 
considcrabla increase in rcvcuiie. No estimate of tbo cost 
of tbo Bcbomo bus yet been made. The initial survey, to 
cost Rs. 18,000, lins, 1 believe, been budgetted for in the 
new Cimncial year. 


1. Q (Mo President.)— I understand you are Settle- 
ment Olficer of the Deni Ismail Khan District ?— Yes. 

3. Q. How many years have you been there ?— Threo 
yenis. 

3. Q. Have these years been a time of draught? — 
Almost entirely. In the DaiiiiSn there has been only one 
decent harvest tbo whole time, 

4. Q. What is the annual rainfall ? — About G inches. 

6. Q,. When does it f.all ?— About 2 inches in the cold 
weather and 4 inches in tbo hot wc.athcr. 

6. Q. This helps to sustniu the cultivation ?— It is rain 
outside the dlstriet that nllecta us, the rain in the hills and 
also the amount of snow at tba source of the Indus. 

7. Q. Have these foiled in the lail fow years? — ^Thero 
have been short orops, but the pinch waa mnoh less felt 
than in other districts. Failuro of tbo rains insido tho 
hills affects tho Damdn. Excessive min prodnees heavy 
floods which destroy tlio irrigation dams, lii the Indus 
Valley heavy and long standing floods give a larger rabi 
harvest and small kharif. A short flood increases the 
kharif area, but leaves little moisture for rabi sowiogs. 
Rain is essential to tbo ripening of the rabi. 

8. 4}. Please deseribo the system of irrigation P — ^There 
aro two systema of irrigation from the perennial streams : a 
small valley leads into tho Gumal p.ass and there the irri- 
gation is done in small plots. Below that tbo ombanked 
fields aro flooded. 

9. Q. Is the conntry pretty flat P — Tho whole tract is a 
tilted plain. Theta is a’regular system of distribution from 
the streams ; tho fields are ombanked and water let in by 
small distributaries ; the water is run along betwoeu tho tops 


of the embanked fields, cncli man fills his field ton depth of 
Jnhout two feet and then olo-es the cbanncl. When tho 
water has subsided, tbo field is ploughed, that is in June, 
July, and August. 

10. Q. Poes tbo cultivator nrraugo for this P— In tho 
internal distribution tbo village looks oftcr itself. As re- 
gards distribution nmom; villages, tbero are very clabnrato 
water-rights, and these are recorded. Tlio statement of 
water-rights also goes into minute detail of indiridual 

’ rights in tho case '.of the perennial snnply. The upper or 
plot irrigation is divided on fractional shares of the flow, 
'fho lower oultivation receives so many days’ or hours’ flow 
in rotation. 

11. Q. Tbo cultivators practically look after their own 
irrigation ?— No, wo have a staff which aces that each village 
gets its turn at the proper time. Insido the village they do 
look after the distribution themselves once the water' has 
been given to it, but if one man overrides the rights of 
another, tho case comes for decision to tbo Deputy Commis- 
sioner. 

12. Q. Are there District Boards P— They have nothing 
to do with irrigation ; at one time there was a committee 
which managed tho irrigation, bnt it was badly dona and it 
was abolished at the request of tbo people themselves. 
It was found impossible to allow irrigation to remain in the 
bands of tho zemindars themselves. It mu3t<^ controlled 
by tho Deputy Commissioner entirely. 

13- Q- It has been said that the supply is lessening owing 
to tbo inorenso of cultivation in the upper valleys P — 
’Wherever a British post is established, cultivation extends 
in its immediate vicinity and then a good deal of water 
is absorbed that used to reach the people below. 

14. Q. Is there any possibility of storing water in reser- 
voirs Or tanks P — Yon can store drinking-water. There is 
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also a sohcrno known ns tlie Sntti Knmnr. Tlioro is a voty 
large supply ot water availnble in tbo flood water or spills 
from tlio hills. This passes Ihrongli a smiill range known as 
the Ratti Knmnr, whore its control would ho possible. We 
want to control it. This will require n weir. A scliouie 
was prepared for the construction of n woir SiO or 30 feet 
high at a cost of 6 Inklis so ns to store the supply for the 
counliy heluw. What wo want is to control tho supply and 
direct it on to the country. A weir 13 feet high would do. 
It is a fertile country, and no manure is used. 

^ Id. (J. Was there muob distress during last drought ? — 
\os, hut our people in tlie itamnn are necustomed to n iinrd 
— life. They espoot one bumper crop in 3 or 3 years. When 
good crops do come, I liaro seen 3o to 30 mnuuds of an acre. 
In the intervals they live as best they can. 

1(1. Q. You had no relief work*!' — No; but there is n“ 
certain nutonnt of worl: always going on iu maintaining tho 
system of irrigation. 

17. Q. You do not con«idcr it necessary to liarc a scheme 
of relict works for p<)«sililu future famine P — Yee, 1 do ; rou 
cannot tell wliat may happen. 

18. Q. Ilnve llic Fnblic Works Deparlincnt dr.swn np a 
sthrme'r — Yes, bnt it does not trieludu any r.ally* «»..ful 
wurlis. .Mr. Gee had n nuinucr ot ecnenics whieh r.e aro 
inelined to take np now. These sHi'nies w .to ail foi thu 
•lir.ct iiuprorcmeut ol tlie flua 1 irrigation system or fur the 
piCTOntuai of iiijnty to existin'.; aic.rs of flou<l cuUhAli(.n. 

10. Q. Yon say that in tlio Jlamdn there are 1,!'5S,')00 
acres, of whirh 1,301,073 nro classed ns ealtivahle p — Ye-, it 
comes under cuUirat.on mie year or iinutlicr. 'I lie areirge 
cultirntcil area is •Ma,7E3 ncics, but tlie -area Hcttiallc sown 
is only 310,733 acre.', ol which 213, lit aeics* alone 
mntorcs. 

20. Q- Could the area be incrc.\*eil : — Yts, it there weie 
muiu w.ncr. Under the prc-eiit njatviii.n vill.ago iiia} lose its 
turnbyadnm being cairltsl away. Control of tho hupply 
would iurrea.se tlie area cultivated, and also ensure a muili 
larger pioportion of innlnred ciops. 

fil. Q. Ilow far apart are thoio dams p— Uscally a mill*, 
apart, but at important points several darns may bo cla<.' 
togellior. 

23. Q. Have you any suggosUona to make for impriiring 
the ststom P'— 1 propo'C tiiai un cxpi lieuced Caiial nii'c.'r 
should review the Haiti Kumar scheme ; ond also n rcbiufj 
lor a small weir at the mouth of the Uoinnl. 'ITirre is nUo 
the Palinrpur sclietne for couterting an existing inniidatioii 
camsl fiom tho Indus into n percniiial canal and cstiying 
it as far as Uera Ismail Khan. 

23. Q. How much would this caiml irrig.atc r— 'He in- 
crease in arm sronld he about fc'l.W'J acres. Tlie am com- 
manded |iy the Kims Chukrn and th-* !l'i.rl.eriah wuuhl also 
be incnaecA Tnerc solivincs vuuld Ciimiuaiid an nddiiiuiial 
ISO.OOU acres if all were earned out. 'liuy have not b'on 
csamiiicd by a qualified profus«ioi'nl man. 

21. Q. Is there any well irrigation lu tlm distiictP— In 
the Knehclii or low land, there are 2PS wells. In llie I'akka 
or high laod llivrc arc 3,CCtl and 77o jhsl.irs. The irrig.itioii 
of tho I'akkn issupph-inintcd by flouda. The Kusbcliiis irti- 
gnled.by river flood alone. In the Tlml, or gmt sandj- 
tract belwecii the .llioluiii and Indus, tin to are oaer 3,0'3J 
scnllerci wells which are eoinctim. s 0 to 7 miles apart. 

25, Q, Aro these iiiatoiiry wills? — Ye--, entirely. 

20. Q. Wlintlsthu deptli to spring love! r— rifty-five to 
SO feet in the 'ITinl. In tne Kn'.'heti! 10 lo IG feet. 

•27. Q- How mnch does n well co'll — In the Kacbchi 
1!«. 200 to Ils, 230. In tliu I'akkn and Tnal Rs. uO) to 
IN. bOO. 

' 28. Q. Wliai arc the protpccts of extending irrigation fenm 

.•Tvcll*!’ — 1 doubt if thcic is much possibility of exleofion in 
tile Thai, w'licro welts ore wpsiiairo. lii tlio Kaciirhi Ilicro 
bas been on increase of G2 pur cent, since tliD.lnut selllement, 
and tluTo is no reason wliy there should not be a further 
iuorcasc. 

21». Q. Is the Kneliehi a large urea P—Itoiighly n million 
nerrs, the avcnige area cuiiivaiid N 3'.rJ,38!i acres. Tho 
, illsiriet covets UjlUJ square miles. 

30. Q. Wliut is the papulation of tbo disltietp— 100,000 
to 000.0..0, 

- 31. Q,. Is ineicase of wells in tlie Knchcbi due to OLtti 
advances?— Not to any great extotil. TIic oiiliivaturs go 
to tbo lianta. An iiisnihcicnt period in nlloived for lepay- 
invnt of lal'iiri, and tlio iiilraiices cannot be obtained with- 
onlngiott deil of ttoublonud expense. The rccorory of 
jnslnliuenls leads to fnilher trouble.' 


32. Q. The rate of interest is 0} per oonl. P — Yes, tho Captain 
bania uharges tlio some rate to large zamindars who arc Orosthnaila- 
known to bo sol vent. ' ~ 

S3. Q. (iVr. Ibbctson.) — Has tho hania any ohjiwt in 2 8 Oet. 0 1. 
coneiiiatiiig tho borrowers P— No. ' 

8_f. Q. (2Vic Fre»iilent.)~~Ctin you suggest any procoduto 
to siiuplity tlio St stem of advancos by llic State F — 'ITiojicrind 
for repiiymcnt sliouid be more elastio. If d man’s crop fails, 
ho should not be asked for his instalment. I do not think 
that rednetion ot interest would linvc ninch olToct. 

So. Q. T\Tinl period would you niiow for repayment ? — 

JPiftcon to 20 years. 

80. (life, Wilson.) — It is nlrc.idj’ ‘lOyr.iia. 

intness. — Certainly that period is not ordinarily 
allowed. 


37. Q. (3fr. liletsan .) — Is tlml not tlie fault ot the 
olficfT? — I li.ave ttiwnys thought it was nut peniiisiiblc to 
allow -o iiineli, 

38. Q. (The You think 20 j'cnrs Bufliciont ? 

— Yc«, tho perio'i nsnallv nllancd i« 10 to 12* jonrs. I do not 
like the system on wliicli loans are given. Tlie money 
should be giieii Out by llin Deputy Coiiimissionor or 
his R.-v-uiie Assi.-t.ant wliilo on tour and on tho spot. A 
man shuuld not iiare loeemo in and njiply ut the Tahsil. 

3.*. Ofr. Wi’son .) — Tho now rules give further facilities 
in this rc'P'tcl. 

intnest . — I have not yet seen llipin, having just 
reliiinial from Ic.iie. If a T.tlisildar or other subordinate is 
• nlrn*lcd with the air.aiipeineiit of takavi grunts, ho 
feds resjamialde lo Ooieriinient, and his lli'sl ennaiderntion 
is li«_ make the In.an petlcclly safe nnd to obtain the best 
seem ily. 

40. Q. (.Ve Pjlttson ) — Siippnsingtbisdiflicnltrconidbe 
lemovHl, would the money be taken largely in llie’ Knchehi 
traot ? — Yes; ij big zemindars were used* in tbc dislribu- 
lion, and the minor I'alisii oflicia1«. ehnprnssics, nud iiiolmr* 
»irs were not allowed nnj oppottiinitics. Lists of siiitnblo 
imn for gr.ints shonld lie prepire*! by tbo big zemindars 
or by committeis of selected xeniindnrs. 

•11. Q. You would Itayc it to them ami have notbing to 
do with the deliiils P— Yes; I would simply see tb.at tbo 
money was jiaid b.iel: ie so many years. 

•12 Q. (.ire. 7?(yrtrafao.)— Wonlil not tbc remindar 
want •Mootliin'i for liiti trouble ?— No ; our men nio 
Mnhomeii.an', nnd n largo nuiiiber of tbo loans would go to 
then trites'iien. 11 would be a disgrace to nsk anything 
fioiii them. 

43 Q. iThr Prr$i‘Irnt.)~1 find from Mr. Geo’s letter 
to ih-" C.mi'iii»sioai r of Demjut (No. 81, dated Stii IVbrn- 
ary Itnr)) th.it it is n grout pi'y that iiiiiiidation canals 
Cis-Indi.a have not b cn Intro liiccd ?— Cis'lndiis there are 
two chais,*. of laud — higli l.tnd nnd low land. In liie low 
land It is not easy to give them more irrigation. The low 
lan'ls an- compfeti'iv llo'idyj every year. In tlin Inghcr 
lauds known ns the I’akU I, ill Isro years onf of five tlicro 
are fl. o-Ja up to tlio edge i during tfie remaining thn'o ye i rs 
flp.vl irrigation is cflected by iin clahorntc system of crooks 
nnd iiiill.ilis. It is n It hand lying n little iibove tlie river. At 
present in a low year nt corlain points of these creeks small 
uunds nro put np to linid np the water. Tlie-o are eul 
pcriodieaUy and the water I'assos down to tho villa'ges heiow. 
Sometimes', instead of ciitiliig tho bund, the supply is p.isscd 
round tlie villn .:0 lo tbc vlllngo below. 

41. Q. TVhv is this not altvnya done?— Tho Deonty 
Coinmi'sioiior'i attention in tho ; asl lias been devoted to 
frontier matters. Aeeers to tiicso villages in flood tiino is n 
inatior of great difliciilly. 

45. Q. Now tli.al will bo romediod P — Yes. Hr. Dempster, 
wlui was n great export in canal iiiotlers, (liougiit the wiilor 
ot tlio lindliun Naia Miild bo nlillziHl in nu iniimiiition canal 
joining tlio Kot Sulinn raiinl, lie asked ino to stork up 
llie rehoine, but 1 srould Iinvc nothing to do with it if it 
invoivtd levying a smtevralo ns ho proposed. TTie cxpetisos 
Ilf the present sjetom arc Tory small. All llic zemindar has 
to do is to repair tlie bunds at ‘.mall cost ; and there is very 
Utile money pyineiil. 

•Ifi, [Mr. ir/froii)— You say_ that the Wirpani or peren- 
nial supply sliows sighs of diminishing owing to^ extended 
ciiUivation in lliu passes obovc ?— Yes, it hss diminished by 
8U per emit. 

47. Q, l)o yon lliink tliis diminution will inen'iwo P— Yes 
up to n certain p.iint. Tliere is a great deal ot bind nviiil- 
able, and whcicvcr wc put down a post, people culliratc all 
riiunil it. 
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Caj'Uiin 48. Q. In it possible or desiroble to try to prsTent 
Crotthcaile. diminntion ?— It wonld bo very hard on tho people. Yon 
cannot prevent it because according to tboir own lairs. 

23 Oct. 01. tboso higher up the stream hare Orst rights to the ivator. 

Ihe irrigation is ohanging from perennial to.flood irrigation. 

At settlement perennial cultivation iras 102,499 acres ; it is 
now 94,636, and it may drop to 60,000 acres unless a weir 
is put into the Gnmal .pass whioh would prevent a good 
deal of the present loss of water. If the Bati ^Kumar 
scheme is carried out, extra water can be thrown into the 
Gnmal and there will be no question of shortage of water 
ill that obannel. _ ^ ^ 

49. Q. Are these villages that are snflering fro™ diminu- 
tion of perennial supply also irrigated by torrent irrigation P 
-Yes. 

60. Q. These villages will continue to deteriomte owing to 

tho diminution of the perennial supply P — Yes ; f I'ore are 
two perennial streams. One aupplies tho Tank Zam traet, 
119,999 acres, which is dependent on it. This stream would 
receive no aid from the Katti Kumar project. The other 
irrigates 120,281 acres, and would receive a great deal of,®". 
There would be no diminntion in the area oultivated> provided 
the fiatti Kumar scheme were carried out. 

51. Q. floes not a large amount of water flow UMlesaly 
to the Indns that might be ntilized for torrent irriga- 
iion P — Tea ; in years of fall flood. 

62. Q. There is a largo area of land that might bo 
litigated by the water lost P — Yes j nearly 2 million aens, 
in all of which 1,361,678 acres is now classed as enltnrablo. 
Oontrol of the irrigation would cause many of the laviuce 
to silt up and increase this oulturablo area. 

63. Q. There is both land and water P — ^Yes ; hnt it is a 
question whether wo can control tho flood supply— generally 
for three months of the year we find it nncontrollabie. 

64. Q. IVhat financial benefit wonid Government derive 
from the development of tho irrigationP — Xo increase in 
the Saotuating revenue. At present no rate is charged for 
the water apart jftom tho land revenue, except n small cess 
to meet the cost of a small establishment. In some cases this , 
is levied in kind. 

56. Q. In the case of enltivation dependent on torrent 
irrigation how far is tho assessment fixed or fluctuating ?— 
In the pctennial tract ont of Bs 89,80J, Ks. 80,856 is 
fixed. In the Bcdkalii or torrent tract ont of Bs 1,87,863, 
Jis. 74,250 is fixed | hnt in fntnre almnst the whole of this 
will be fluctuating. Most ol tho villages nnder fixed assess- 
ment have asked to be put under flnetnating es'essment. 

66. Q. Do you propose that it should be entirely fluc- 
tuating ? — Yes. 

67. Q. If that propasal is accepted, how much land revenne 
will depend on torrent irrigation P— Bs. 2,38,221; The reve- 
nne will rise or foil as the irrigation system is properly 
worked or not. I have seen a loss of Its 80,000 m one year 
owing to bad management. 

68. Q. Government will now be directly interested in 
the management P — Yes ; Government will benefit by every 
extension of irrigation. 

69. Q. Does Government at present spend anything on the 
systemP— Bo, nothing; except a share of the time of the 
Deputy Commissioner and officials. Under him I believe 
that well directed expenditnre on dams nod protective em- 
bankments would be directly remnnctnlive in the increased 
flnetnating revenue derived. Funds should be placed 
at the Deputy Commissioner's disposal for this purpose, and 
he should have tho benefit of expert advioe during the 
winter. 

60. Q. Althongh it benefits largely from improvements 
in the system P — Yea, 

61. Q. It would be impossible to substitute the ^stem 
of realizing anything like oeeupiers' rates and g|etting this 
work done on cash payment P — It is doubtful whether any 
sjstcm of cash payments could be substituted. Any mte 
un the matuied area might woik hardly. Much more 
labour is often needed to giro irrigation to the same area in 
one village than in nnothor. 

62. Q. Could the people be induced to organize labonr 
on theso embankments without the help of Government 
officers? — Bo, except in very few villages. 

63. Q. Tho organization is dene by the Deputy Com- 
missioner aud Tahsildars P — ^Yes. 

64. Q. Thera is no stall to assist in organizing this 
labour?— A vety small establishment : it is mostly taken np 
in reperting and carrying ont routine work, they have no- 
thing to do with the internal distribution of water. 


65. Q. Is there not a want of continuity in the ad- 
ministration P — Yes. 

66. Q. Would it be a great advantage to Government 
and the people to have a continnons system of supervision, 
sey an Jilngiiieer Officer or an Extra Assistant Commis- 
sioner so as to keep un continuity P —Yes ; an ofiicer of 
the grade of Extra Assistaut Commissioner kept there for 
some |>eriod would be beueflcial ; it is impossible for tho 
Executive Engineers to give the time ; he is ocoupied irith 
pnblio works bmldings and ruads and innnmetablo otiier 
projeots ; if a onniil officer conid come during the winter and 
look over the schemes and see what improvements neio 
needed, and what bunds should be luoked after, bis presence 
nould be benefioial : for the greater part of the year there 
is no work for him there. 

67. Q- Would a sir.inger to the conntry bo usefni P— 
Bo. 

63. Q. Have levels been taken of the distrietp — Bo ; 
except along main Luni channel and the Tank-Dcra road. 
Single lines of levels like these are often misleading. 

89.' Q. Would it not be on advantage to have levels 
taken,? — ^Yes, undoubtedly. 

70 Q Wonid the District Board be able to pay for 
it? — ^Bo, they are bankrupt. 

71. Q. Isitworili the while of Govoninient to carry 
ont a snrvoy of levels within the immediate vicinity of the 
main ohannele P— Bo, the zemindars will point ont the oxaot 
lino along whioh a ent shonld be taken. But it would be 
advisable to got a general knowledge of the lie of the 
cuuntry. The heavy silt deposits kept within artificial 
bonnds rendoi levels taken close to the main channels very 
misleading. 

72. Q. Yon said that Goverament would directly benefit ' 
by any increase in the fluetuatiu" assessment of ihe reve- 
nue jin that case would it not be worth while of Govern- 
ment to inonr some cxpendilnre in securing on increase P— I 
think it would be ndvisiible for Governiccnt to qicnd five to 
six lakhs of rupees, the present area under onlliraiion would 
be doubled in two years, and the proportion that matures 
would be very muoli incrciiscd. It very often happens that 
only the village nt the top gets water which, owing to flood 
and other causes, does not roach those lower down ; at 
present out of 200,410 nores eown only 125,687 matured. 
That is a very large proportion of failure : the crop that 
failed would have matured if water had been available. 

73. Q In the cose of a flnetnating system of assessment, 
would the land revenue to Govemmeut increase in pro- 
portion to an increase in the urea irrigated F — Yes, nt 
present every acre that fa'ls pays nothing nt all. Every 
Bore matured pays a rate according to the orop grown. 
Better irrigation would ensure wlicat and cotton rcpleeing 
less valuable crops, greater certainty of irrigation would 
enable Government to realize something nearer its proper 
sliaro of the prodnee. Assessments at present have to be 
pitched very low. 

7 1. Q; Is there any legal power vested in the Deputy 
Coiumissioncr to compel a village to labonr on these em- 
bankments when it is not inclined to do so P — There are very 
elaborate provisions on the snbjeat which have been looked 
upon as binding, hnt the qnestion of the legality of tho 
orders will probably be brought niidor consideration. 

76. Q. Has it been questioned? — Bo; from lime 
immemiirial, oertninly from the time of the Sikh Gov- 
emors, the control of the irrigation has Iain in the hands of 
the local authorities. Alt disputes and qncstions nffeoting 
irrigation between villages and individnals have been 
settW by the Deputy Commissioner with the Commissioner 
as a ODurt of appeal. 

76. Q. It is donbtful whether they have legal nnUiority P 
—It has nowliere been laid down nor legislated for, hnt 
no zemindar has questioned it. 

77. Q. There has been no practiosl difficulty ? — Bo. 

78. Q. In oatrying out the improvements and schemes 
referred to, would not one of ihe chief difficulties be the 
danger of silting np any channel or embankment that was 
brought under control? — Yes. The silt deposit is very 
heavy. I know some villages which have been nbsolntely 
barira in silt ; till you get within 100 yards of the village, 
you cannot see it. After 10 or la years’ deposits, yon are 
able to look down into n hollow surrounded by tho 20 to 
26 feet of silt which has been deposited. The villages are 
surrounded by embankments which are raised year by year 
as the silt deposit inereases. 

79. Q. In MnzafFargarii there is a fully developed system 
of inundation canals? — ^Ycs. 
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80. Q, And none in Dcm Isroail IChnn P — Tliaro im 
boundnry fixed by tlie Tbal beyond^ which irrigntion cannot 
extend. In the south of the district if an innndntion cniml 
wore made, much oonid be bronght niidcr cultiralion. 
In the upper lands there is no possibility of extending 
irrigation, since every two years tho whole of tbc strip 
is flooded. 

81. Q. lias itiiy system of levels been taken there P— No ; 
,not in the river bed. Tlioro are levels taken just outside tbo 
valley on tho edge of tbo Tb»l. 

' 82. Q. 'Is not the s« stem of loud revenue assessment in 
f—this valloy a flnatuating system P— Yes, almost entirely. 

83. Q. By tho expenditure of canilol on inundation 
canals, could not the land revenne of Govemmont bo in- 
oreasedP— Yes. 

8‘i. Q. Without any delay P— Yes. 

65. Q. If fabaui woroolTcred without interest on a simpio 
sj’stem, if, say, Its. 300 was ndviinced for a wall which would 
bo rep:iyable in insinlments, would that not bo an induce, 
meut to tbc pcopleto take it P— Yes, it js most important to 
arrange that tlio money should be c.ssily got, no eluborato 
system of occounts and no hindrance of penplo wanting to 
get the money. 

80. Q. Another reason of tbc unpopularity of takavi 
wos, you said, tho rigidity ns regards repayment P— Yea, I 
'don’t mean that it is tlio intention of Qorernroent that 
these bonds should be recovered in the vay they nre, but it 
is often the ease now thata roan is clapped into tho havalat 
until he pnys. This la less the ease wiili advances for eon'. 
strueting wells. 

87. Q. In tho care of (akrvl for wells would not the 
rigidi ty be removed if instead of giving n protective lease 
the fall laud icveime were to be realised for the 20 years 
and the iirigntor to pay nocording to tbc crop matured 
every year P — Yea. 


88, <2- (Afr.jriAalsoa,)— You say if you could get contiol Captain 
of tho water of tho Luni iind Goinal olmnnols yon conld Orotthwaitt, 
brin" an additional 86,000 nurcB under cultivation; would - '■ — * 
yon nave tho people, ninnnro ami cattle to work thalP — I 28 Out. 01. 
don't think tho number of men are wanting — we should liavo ■ ~ 

to buy our cattle from tbo south. No maiiuro is used or 
uoeded in the Uamdn. 

80. Q, Do you think tho men and e.ittlc would be 
'nvoilabic P— Yes, but It would taka some time. Our birth* 
rate is low beeanso the jioople have bad n liard time. It 
might take six or sci'cu years to bring in settlers ond 
colonise the trad. 

00. Q. On the frontier tho system of iirlgation is not 
entirely on n leg,il b.ssis ; do you think the time has come 
for legislation P — Yes. 

01. Q. {Mr. JTfyAom.)— If you nre guing to make this 
Batti JCttinnr weir, 1 suppose thu money will como 
from Govemmont ?— Tho money to meet tho cost of the 
weir must bo paid bj* Government. But our dams would 
stay up year after year ; if wo had contral of tho supply at 
the head, the nvorago charges on the zemindars would 
probably fall to Us. 8,000 or Us. 10,000. We don’t charge 
tho zemindar anything, nnd don’t propose to ohuigo him. 

But he pays fur default if ho fails to dolus share of tbo 
work. 

02. Q, Where will j oil got the money from to meet the 
e,ost of tho weir P — Uy immediate increase of enltivation, 
about 37 por oonl. of tbo land sown at present fails to 
umtom. 

08. <J. SoincbocW will have to advance tho money P — 

Govennoont rill find tbo inoiioy for tho woir and recoup 
itself by iucrc.asi><l cultivation, whiob will all be direct 
profit. 

91. <J. What is tho area of tbo Pnkka circle P— The loft 
bank is 318,803 nsres, culliTutIju is 09,8711 acres. 


itUEBS No. 4. Hail KalakPxb KhaK, Lmdownsr, DAnidn, Dera Ismail ICban. 


Witness was examined by Mr, Ibbelsom nnd said that ho 
owns 6,000 acres in the Dera Ismail Khan district 
He oxplkioed tho advantages that wonld be derived from 
splitting np the Gomal torrent into three olmnnchs and 
orranging for its proper distribution, and the benoSt 
that woiud acenio to Govoriiment nnd the enltivators by 
the extension of oultivation. .Moreover, the diminntion of 
water dno to the oxieuaion of caltirntioii in the upper part 


nf tho valley would be counterbalanced by improvements jBaii 
resulting if n weir were built on tbo Gomnl. Government Kalandar 
help was required to make tbc weir, but they wanted no help Khan 
III man.iglng the irrig.ition, except that tho Deputy Com- 

missioncr should insist upon each viliogc supplying its proper 28 Oct 01. 

quota of labour. They don’t want nn Kngincer oificcr. 

If they bad a Uoveniio officer fur three months in tbc year 
(.inly, August, imd September/, ho would bo of great help. 


Wliyrss Ko. 6e-JI.woB H. E. 8' Addoti, Superinlcntcuding Engineer, Ist Circle, Public Works Deparlmcnt, Bnildiiiw 

oDa uoadti Urnnoh, Fs>njitb» ® 


Memorandvm ly Wtlncts, 


According to inslruetions of Chief Engineer, the points 
upon which I linvo to note ore 

{a) Character and utility of the Pnblie Relief Works 
uiideriaken iii tbc late fominc. 

(5) AVorks whiob should be completed and maintained, 
(c) Works wiiicb should be classed as of little or no 
permanent value. 

(di Cbninctor and utility of existing proKmmmcs of 
work and the mnobint-ry for rcrihing them 

• Icformntinn under the above heads to be supplied separ- 
ately for each distriot. 

I hove already supplied the informattou to Chief Engineer 
iu tho sbapo of reports, letters, and copies of cortcipondciice, 
and will lianeerlbe a pr&is ot it bore 


(c).— The roised roads above referred to may, I think, be 
clasicd os works ot /itllo iicrmnneiit value. 

(rf).— The prograimno proridcs works for as man r Inbonr- /Tfo/o>- 
er* ns nre hkely to require rollef, ».e., 46,838 people for six Abiitli. 

montlis. llie works, howover, include the raising of n large 

iranibur of nnmelolled roads not very suitablo for famine 28 Oct. 01. 
ralicflabour, noi of miuh utility otlierwi»e. Other works , ■ ■ - 

should be looked for. The extension of tli» .lalnlpur Canal 
IS natyut on the piogramme. It should to put on. Iu 
this district progMimnes niv, according to tbo Famine Code, 
required only for the Oliskwal nnd Tiilngniig Tnlisils : but the 
ptogrammo prepared provides works in the Jbelura Tahsil 
also. The people of Jbclnm Talml would not, It is .said 
hesitate to go into the other tahsil areas in sinrcb of work, 

BiWAtPiKDi DisrmcT. 


JllBLUM DIBTBICT. 

— (t) J alaimir. Canal ivaa dug as far ns Bhnluw.al. A 
' arork of great utility. Requires completing. Information 
can best bo got from Irrigation Branch, who have worked 
out n complete project. 

(I'i) Some roads in tho Find Dadan^ Khan Tahsil were 
raised on embaukincnl. Utility questionable. 

(til) Tank at SoIiawA on tlio Grand Trunk Road. Useful 
^ work. 

■ (6).-'(>) Tho above .ialalpnr Inundation Canal should be 

, completed nnd maintained. 

it!) As regards the raised roads above monlioneil, it is 
not muoh use doing such work unless it can bo maintained. 
Still I doubt if money will be fortbooming. 

, (tit) Tho SobawB tank was completed. Nolliing more 
Bc^ bo done. 


r." "" ^eliof R-orlia carried out in 

this district during tbo Into famine. 

(rf);--Programrao framed for the needs of Pindlghcb 
Tnhsil only. Provision made for (!,675 people for six 
months. Tho programme consists inniiily of unmotnlled 

roods of donbtful ntility. Docs not scoiii satiefnetory. Jlote 
villngo tanks might, 1 think, be dug. From what Doniitv 
Commissioner soys tlio making of large iniilcs by damininl' 
wotor-ccnrscs is not possible ; however, nolingineom have as 
yet enquired into tlicsejmssibllitics* 

SflAnFQB DisTlllOT* 

No pro^rammn is, according to Famine Code, required 
for this dislriot, nnd the constriiotion of tbo JhcIum^Catinl 
has nllbrdcd additional security. Tlicro is, however, mention 

Ro-olntion Wo. .8—01-1. of 
I8th hlnrch 1001, of tho possible utilization of bill stitums 


D 
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INDIAir IBBIGATION COSIMISSIOKi 


Major for the formation of siotaga reservoire. Enquiries made 
Abbott, point to nnlikelihood oC success attending any attempts in 

Ibis direction. 'Water conld only be impounded at uselessly 

28.0ct. 01. great distance from spots where it was required, and it 
" would bo impregnated with salt. 

Eszaita Distsict. 

-.(a), (h), (p ). — There were no relief works carried ont in 
the district dnring the late famine. 

(if).— The present programme 'consists entirely of works 
for the improvement and re-alignment of roads. _ Exeentive 
Engineer and also Uommissioner think that it would be 
better to pnt in some works for water storage and conduct* 
ing of water to irrigation. Deputy Commissioner does 
not think these should take preoedonoa of road works as 
arranged for in the programme All agree that the matter 
wants, and is worthy of, n special investigation by specially 
deputed Engineer and Cinl Officers. Keither Fnblic Works 
Department nor Civil Department has as yet been able to 
spare a man to look into the matter. Besides this, no plans 
and estimates for the works already in the programmo have 
BB yet been properly worked ont, owing to p.incity of 
establishment in this district, 

Dbba Ismail Rbak Distsict. 

(a), (b), (e ). — There were no relief works carried ont in 
this district dnring the late famine. 

(<Q. — The Daman and Thai tracts only to bo provided for 
occoraing to Famine Code. 

From recent enquiries it appears that there are only two 
more works which might with advantage bo added to tho 
programme i— 

(i) The constrnction of a protective e.arthwork bnnd to 
prevent damage to Uern Ismail Ehan City such 
as was caused by tho Hoods of last May. 

(li) Raising tho frontier road from Mullazai to Vchoa. 

Both of these wonld give considerable scope for the em- 
ployment of unskilled labour. Farther investigation by 
Engineers, and estimates and plans yet to bo done. Other- 
wise the programmo seems complete and suitable ; and 
estimates ready, 


1. Q. iTbo PresWsnf.)— Ton ore Snpsrinteudiug En- 
gineer Ist Circle f— Yea. 

2. Q. How long have you held that post ?— Abont one 
year. 

3. <2. Can yon give ns any information about famine 
relief works, espeoinlly ns regords the provision for a 
fotnre famine?— In tho circle which I am in, there are 
very few works. I have been chioSy engaged in military 
engineering. I was in Simla for 4 or 6 years. 

4. Q. 'What oomptises the first circle ?— Chiefly the 
Frontier Districts, Rawal Findi, Jhelum, and Sbobpur. 

6. Q. The new arrangements which ate being made for 
the formation of a Frontier Froriuce will totally change 
yonr sphere of work P — Quito so. 

6. Q. 'Have yon found in those districts of which yon 
are at present in charge a list of works capable of being 
included in relief works ? — hly information is rather 
imperfect, that is to say, I have not had any experience of 
works of this kind. Frogrammea have not been looked 
into sufficiently. Lists are not prepared by Engineers ; 
the Civil officers point out what works are likely to be given, 
and the Engineers are supposed to get out estimates, plans, 
eto., but our establishment is so restricted we have not been 
able to do it properly. 

7. Q, If anothei famine came on, do you think yon would 
have too many works on hand ? — I think not. 

8. Q. 1 see it is only in certain portions of districts that 
these are intended to bo kept up? — The Famine Code lays 
down what districts are inseenre, and there we have to make 
provision. The programmo of the Rawal Findi district 
shows a number of roads of doubtful utility on whioh 
famine labour could bo employed ; the labour would be 
always on the move. 

0. Q. Moving about roust be very inconvenient to the 
people and those who ore feeding them F— So 1 should 
think. 

10. Q. In your circle it is only in n few tahsils that the 
Famine Code requires a programmo of works ?— Jhelum is 
the moat insecure ; they have a good many projeots ready, 
including roads of doubtful utility. 


Bamku Distsict. 

J?)i (o).— There were no relief works carried out 

this district during the late famine. 

(rf).— The Marwat tract only has to be provided for. The 
Docal Execntive Engineer says he has not had time as yet 
to visit all the loc.ilities at which famine relief works may 
have to be^camcfl out, nor to scrutinize the projects ; but 
from cnqiiiiies recently made and consultations with Civil 
authorities ho is of opinion that the programme is fairly 
complete. ^ It wonld bo well to set doubts at rest by detail- 
ing a special officer and staff to investigate. 

Eohat Distbict. 

This IS not one of tho insecure districts named in the 
Famine Code so no programme of works has been framed, 
and no relief works were undertaken during the late famine. 
Tho Deputy Commissioner, however, invntions 24 tanks, 
small works, which might be dng as relief works. Also a 
eaiinl, “ Bazni Channel”. No details of its scope, nor any 
plans or description. He also mentions four other works:— 

(s) “ Draining of the Merobak margin,” n water-logged 
tract three miles from Hangu, to, perhaps, give 
water to other lands lying east of the swamp. 

(if) Thc^ ro-eonstrnction of a bund ut Banda Fntteh 
Ivhnn near iCobnt. The bnnd wns damaged 
some years ago, and has not been rep-iired since. 
A considerable area known as tho B.mdizaTnnds 
is irrigated by its medium, the valno of which 
would be mnob enhanced were the buud repaired, 
(lit) Tho introdnotion of permanent “ Mirabi’’ arrange- 
m»nts into tho ICbattak nnd Barak ilnqns. 

(io) Irription of lands lying iu tho vicinity of the 
Dak Bungalow at Banda Daud Shah This 
probably would bo made practicable by the con- 
struction of a bund. 

The above schemes all want proper investigation by 
Engineers and Revenue OQicors. The local sL-iff 
have not us yet had timo to do this, and I donbt 
if it ever will be done unless some officers ate 
specially told olT to the duty. 


11. Q. Hove yon projects ready of which yon yourself 
approve?- Yes ; but 1 have not seen the district, and 1 
think that tbo information I cunld give would not be of 
much use. I have never bad leisuic to go about these 
districts. 

12. Q. (J/V*. How much of the JnlapurCanol 

is completed ? — (Described on map.) 

13. Q. Wo liavo just been heating about inundation nnd 
bunds, but I tbink there is no mention of this in your 
memo. ? — The Deputy Commissioner never mentioned these 
works to mo or apparently to any Engineer, This is the 
first I have hcnid of them. 

14. Q, Do you know anything about village tanks? — No, 
except that the idea is to dig tanks on drainage lines to 
collect water ; they arc about 200 x 200x10 feet deep. 

15. Q. How ore they filled '?— By rain, 

IG. Q. Who suggested these tanks ? — The Deputy Com- 
missioner pointed uut where the tanks would be neveisury. 

17. Q. There is nothing about tanks in his letter ?— 
Apparently be could not suggest anything but what was 
already in the programflie. 

18. Q How long have these been in tho programme ? — 
Tbo programmo wns sent op in April. Captain Crostbwnito 
has most information, 

10. Q. The Qovernment famine programmes for tho 
Jhelum and Rawal Findi districts include tanks, I think ?— 
Yes. ^ 

20. Q. (JWr. TFilson .') — ^Xhese projects have not yet been 
examined by n skilled engineer ?— They have beeu examined 
by my predecessors, and those that have been examined 
are, no doubt, all right. There are lota of schemes talked 
abont. 

21. Q. Has anything been done to prepare estimates ? — 
No; the orders are, we are to do it with tho existing staff, 
and this stoC baa so far been insufficient. 

22. Q. Do you require largo additions to tho staff ?— 
No ; one man and a surveyor or two, 

23. Q. It is B matter of very small increase to tho staF ? 

—Yes. • . 
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2jr. Q. la Toar oitolo tlioro is nut very mnoh famine P— • 
Noi only in tno Jliclnm district and two or three talisils of 
that diatriot. The lest famine was a pretty seven one, and 
there was no oeoasion to start any famine works except in 
Jhclnm and Pindi. 

. 25. Q. (ilfr*. Iblelson.) — Had yon anything to do with 
the drawing np of those programmes F — ^No. 

26. Q. 7oa have had recent experience of two severe 
famines ; yon onght to bo able to say what arc the maxi* 
mnm requirements in any district, that is, the maximum 
_numbor yon may have to provide work for. How many 
thonsands can be provided with six months' work, and how 


does the number compare with the maximum which will be 
required in the event of famine?— Wo engineers don’t 
tronbio Ourselves about that. The Bevenno authorities 
settle it. 

27. Q. Where is the record of the Bevenno Authorities f 
—1 don’t know if it is not in the Pamine Code. 

28. Among the ordinary works proposed to bo carried 
out tbcTo must be some whioh are suitable for famine 
labour. Aro these ineiuded in the programmes P— Yes. 

, 29. Q. A largo number of the tanks are merely for drink- 
ing and washing P — ^Yes, village tanks. 


Major 

Abbott. 

28 Dot. 01. 


WiTSEsa No. 0.— Mb. P. 0. Mobbav, Superintending Engineer, Srd Circle, Pnblie Works Department, Buildings 

and Bonds Branch, Pnnjab. 


1. Q. (Tbe President.) — Yon are Superintending En- 
gineer, 3rd Cii-clo P — Yes. 

2. Q. How long have yon been in the Circle P— About 
15 months. 

3. Q. Have you had any famine experience daring that 
time F — No. 

d. Q. Before that were yon on famine work P — Never. 

5. Q. Were there any famine relief works in jour dis- 
trict P— In the lost famine there was one, tlic Anniii Canal. 
I have given a note on that and about works which should 
bo completed. 

G. Q. Is it nn'inundation canal P — ^Yea. 

7. Q. Very mnch of this was done during tbo famine P 
—Yes, it was one of the incomplete works, 'flic rains e.amo 
late and damaged what had been done, bat there was a lot 
of water before the rains came. 

6. Qt It has done good sorrice P— Yes ; if llio canal had 
not been made, they would probably have had to give remis- 
sion of revenno of abont Us. 5,000. 

0. Q, The District Board worked it? — ^Ycs. It was 
entirely made by the District 'Board. 

10. Q. It was not n Government work at oil P— No. 

11. Q. It is the only relief work you had in your dis- 
trict P— Yes. 

12. Q. (Jfi*. Yilefsen.)— Wos it properly ponslruclcd P— 
Yes I it was done by our Br.-uioh. They opened it before the 
head w.\s completed, and tlio head w.is damaged bccauhe it 
had been opened too soon. 

13. Q. (Jfr. TTiy/iaw.) — When was the Annhi Canal 
carried ont ? — It w-s excavated in 1800. 

14. Q, Before the into rains of that year P— Yes, in 1899. 

16. Q It was only open for n few days P— Yea ; tlicn tlio 
late mins occurred about August. 


16. Q. And tho levels wore wrong? — No; I think that 
they wore all right ns far ns they went. The levels were 
done before I took over. It was flooded suddenly in tho 
late mins. 

17. Q. Hos it been running nil this yenrP — I don't 
know ; running some part of the year. 

18. Q Did you make village tanks P— No ; I had 
nothing to do with tho famine. I.Tmd no famine work at all. 

10. Q. How has this progr.uDme been made ontP- — By the 
Ementivo Engineer in consultation with tho Deputy Com- 
missioner. There w.is too inucii writing about it, and I 
suggested there should be a meeting. Some projects are 
purely irrigation ones, and they are got up by tho Irriga- 
tion Branch. 


Mr. 

Murray, 
28 Oct. 01. 


20. Q. How do yon work ont these figures P— Take out 
the number of cnbio feet that an average man can do, 
omitting work that requires skilled labour. 

21. <2- Hitvo you over worked out any proposals for 
storing water in the Submontane districts?— IVo have one 
worked ont rougtily. By damming up nine mountain 
torrents, wo gut a reservoir for holding 16 million oubio feet 
of water. 

22. <2. That is only for cattle P— Yes ; yon could not 
irrigate from it. 

23. Q. Arc tlierc no wells in that part P— No ; it is on 
the slope of the hills. 

21. Q- IFifson.)— Is there mnch to bo done ns 

regaids detailed estimates for these suggested relief works P 
—Wo have some done. I have some hero ; tho Irrigation 
Department aro preparing estimates and getting ont the 
surveys besidc'i those iueinded in tho printed letter. 

25. Q. Have you any special atallP— No. 

26. Q. Whiit special atatf do you rcqniro to prepare tho 
necess.'iry detailed estimates for tlio next two years P — One 
Excentivo Engiuecr and a Bmall stall. 


Witness No. 7.— Malik Khoda Binsn ICnAN, Extra Assistant Commissioner, owner of a privoto canal In tho 

Shahpnr District. 


Translation of his nolo. 

So far *nn I know, prlvn’c canala have hitherto been con- 
structed in the Shahpur and Mnoltan districts oniv. Those 
in tlio Shalipnr district saeiii to Imre been dug before 1870, 
and no npprucialile impiovcment linH oceurrcil in them since. 
There is no donht that some of the privnto canala are 
capable of extension and_ improvement, as fro n nrevions 
long cxperionco tho proprietors c.in now find out llio binds to 
wliioh irrigation can bo extended and what stepn are iicecs- 
sary to secure this end. Tiiii Siiahpur canals cannot easily 
bo improved and extended, bcoauso tile neighbouring lands 
receive irrigation from otiicr canals, and in no dirrctiun in 
there any land avnilnhlo for its extension. Siinilnrly 
there ia veiy little- hope of now canals being oxvaviilea, 
seeing that canals have already been ont from all possihle 

S (lints. There is hardly now any snot in tho Sbahpnr 
tslrlcl from whioli ‘ siioh n canal could he cut ns 
would irrigate a rcnsonahly largo area. All tho land whioh 
nc^cJ irrigation has already coma within the irrigation 
limits of private niid Government canals, wbioli were in 
existence uoforc tho iThclnra Canal, Tlio remaining land, 
enllod Bar, will' now receive irrig-stion from thoilhclnm 
Canal, that is, tlio entire area nf tlio Sliulipiir and Bboro 
tahsils, whioli is ncitlior sailab nor rhahi, will bo irrigated 
by it. As regards the Eliiislmb taiisil, part of it is moun- 
tainous nnd m at of it is eand nud thal, ^nml these tracts 


dated idth October 1001, 

cannot possibly bo irrigated from the Jhclnm Canal. Of Malik 

course part of tlie Klmshsh tnhiil could be irrigated from Khuda 

the Govomiiicnt c.inol, whioh, it is said, is proposed to bo cat Baksh. 
fro.u some point near Ivninbogli. I am, however, of opinion 
that thoip arc some two plncee near Find Dadan Khan in 23 Oct. 01. 
thcJhulara dietriot from_ wliiuli siiiall private inundation ■ 

canals could bo cut- I think no new privnto canal has been 
constnioted during tho mst ten years, nnd tho onnso probably 
seems to be that Moplo were under tho impression that 
cither it was very dilliciilt to ohliiin Government sanotion in 
tho matter, or no now canol could be dug without Govern- 
ment aanction, 

As regards private canals in the Shnhpnr district, thoy 
wore mostly eonsirnotcd by individual ownors for their 
tenants and those penions whose lands wore sitnaiod near 
tho.so osnals. Tlie same is probably the case in llooUnn. 1 
linvo already stated that these oanala were constructed 
between 18C0 nnd 1870 at tho instance of tlio authorities, nt 
0 timo when no sneh canal prohahly existed in tlio Fonjnh, 
nnd tho areas to whioh they wore brought wore lying waste,’ 
oithor as Qovcriimont j'oI'A or privato shamilat. A referl 
enco to tho records of tlio last and tlin present settlements 
will olr-arly show tlio amount of wnsto brokon np sinco tbo 
construction of caoh of thc» privnto ennals, and tho improve- 
ment that has taken place in tho condition of poreons whose 
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Malik 

Khwla 

Sah$h> 

28 Oct. 01. 


lands h«ve rcoeivcl iiriyiitloii. J 

pMition to .ay with any naionntoEccrinlnty whether^ 
Unovs conslraolcd lhe.o oanM. fof ‘I'lif 

tmante, or wbetUor they from the .'’rS'"''-"!: ^ 
ertend irrig.ition to ncighhourms villngM, yet it on 
admitled foatthot nt the request of noighbonring viUoyeo 
the oiriiors of the oonala improred them m _n manner so .a 
to corty irater-snppiy enlBcicnt to meet their own 
menta ns well na those of the neighhojinng vilUgoi. In 
I know that those Tillages which Ii.iTo hilhorto ri^ivol 
inimtion from prirato eanala hare narev had any dtapntea 

on thi> ecore of insullioientwiler'.ni>piyinor MtUercany fear 
of such diapnlea ooonrrinB in tlio fatiirc. On the contrary, 
most oordinl relntiona havo eriated botweoii the owners ot 
the oaniils and the oinicrs of tho lnnda. So far ne I know, a 
eannl known by the name of Jlidh was conaltuotod by a 
proprietary body in the Shabpnr dialnct, but owing to want 
of pood mnimpaoiont it did not proro IcuoHoial to nn appro- 
CMblfi extonta 


The owneta of tho conala huro for a long time been 
willingly allowing water from tboir private canola to thoro 
whose biniia are aitiinled in the neiglibonrhood o^ and 
within easy renob of, any of tbcao oan.ila. Mor^vor, if any 
other nroa bappoiis to be lying nnlrrigalad, the owner of 
the canal allows water to f neu land at the reirocat of the 
landiiwiicrs i and in lion thereof tho owner of the anal 
takea }th share by latai, i.e., out of tho total prodiicc Jth 
is taken by tho owner of the land, itli by tlioowocr ot oanol, 
and i by tho tenants 

.1. Tho wclt-f o-do land-owners generally Irish to extend 
the oiialing e.-innls, or to bo pormittod or helped by Gorcrii- 
meiit to construct new private canals i but, ns olre.ady stated, 
it is diffimilt to pot waste land to ho takon up bv a now 
caiin', or to find a point from which a canal could be oit 
Ot conrae, some of the exialinp canals aro capable of being 


ottendod to small areas I may also state that private 
c.inais could be most usefully extended to those arena which 
tho largo Ouremmeiit cnnals may fail to roach, and the 
ra.nlt will bo that no land will be left uncommandod by- 
canals, and Goi einment wilt not he put to tho troahlo of 
digging canals for small areas The Oovernmeot ennah: can 
prove ns benerisial os large and perennial ' cnmils,- snob ns 
Chennh Canal, Jhelaio Canal, etc. If well-to-do Innd-oimcrs 
and gontloiuon bo permitted to cODstmet siuall^ inundation 
canals, they will manage thorn well, eonridoring them as 
their moans of livelihood, with tho result tiiat there will he 
a general inorcass both in the cultivated area and tioreru- 
mont demand. Moreover, tho traeis which will come within 
the initnoiiee of tho canals will enjoy immunity from 
famines. Now tho question is how iTorerninent should help 
in the oxtensiou ol esisliug, nnd tiic eonstructian of new, 
canals. 

6. As regards tbs extension of existing canals, I nm of, 
opinion that, if tho owners of canals wcie given slight 
onaonragoincnt, they would in nil probability tty their lest 
to extond irrigation to these waste lands which aro situated' 
{n the neigh bourhood of their canula, 

G. A.I regards the eonsirnetion of new canals, it is in the 
Grat place mic to finU a a.not from nliich a caiisl could be 
out. If such point could be rouud, and the land to be taken 
up by tile n-w canal were to be noquin.d under tho Land 
Acqiiisilioii Act for 'vcll-to-dol-ind-ownorS| the ucwwiiials 
could be easily dog. In order to mnintuin the existing 
cnnals Iti proper order, it is for Government to tender same 
Imlp. Kor iiistiiDce, if the bead of a canal pets filled up, or 
the river cbnnpes its course, the owners ..f lands should net 
bo allowed tu olTer any obstrnclion to the owner of the canal 
constrnotittg a near bend, nnd the lormer alionld oc nilowi'd a 
reasonable nmuuiit of compen-atloD fnrthe land Liken up by 
the canal in cuns -qucocc of the construction of the new 

bead. 


In reply to Mr. RUltan, wilnces stated s I own one 
cannl nnd half of anotlier in tlio Sliahpur district, both 
ot which draw their water from the river Jhclum. They 
inlgato about 8,600 or 9,000 acres, of which about linlt is 
my own land. l''rom oulsidora wc take one-fourth of tho 
produce of the field irrigntoi ns tho nrioe of the water. 
There are no quarrels nnd no diflicnlty about eollection. 
Tlio irrigation has been going on since I8C5. 1 get the 
eleamnee done and find nn dilliculty. IVc keep no separate 
account or e.inal revenue nnd expeiidilurc. It is lumped 
up with that ot tho cstaio. I should bo glad to make more 
ynnals of tho same kind if there nos land to ho itripatod. 
Vi hero thcro is a very hirgo nroa to be iirigatod, tho canal 


alionld bo made by Govcmmeiil, hut no need of this (or 
small arms. It is bad to liarc too innuy luauiipers. One 
is best or n; ni»st two. If lliere are 7 or 8 owncis, quarrels 
nrc certain, One nmn might work n canal w ell enuupli, even 
if lie hiid no laud of hie own. 'When we first iiriird of the 
proposed Jbeliiin Cuniil, nvfesred tlist it w.mld interfere 
with our supply, but now wc understand that it will hot 
inlctfero with the tloud supply, wbieli is all lliat our eanuls 
tal.(>, h'o long ns our onpidy is kept up, oni cultirators 
will not leave for the peTeiiiilal canal. lYbcn canal water 
bos to bo siippleinenicd by a well, no take n smaller sliiirc 
of tbe ptvdnie. 


SECOND DAT. 


Lahore, 29th October 1901. 


TVitKSSS Ko« 8«— 'Hr* W. Be H. iyicBSi CeSoLt Commissioner nnS SuperiDteotSentp Demjat Division. 

Memorandum on Irriffalion, 


Owing to the short time nllottcd, I nm unable to obtain 
exact figure., nnd this memomndmn isneoeEsarily in general 
terms only. It relates cxclnaivoly to eiiob irrigation os is 
not Fiovmeial or Imporial. 

2 A planrc ot the lainCall returns will show that, except 
a portion of tho llntara district, perennial enhivatinn in 
the six frontier distriots must depend entirely upon irag*- 
tion. From time iramen.orial tho people havo prnctiscu irn- 
pntion, which the Afghan immigrants (with their natural 
nptitudo (nr irrigation works dorired from tho necesntie- of 
their own slerilo and rninleis country) have considerably 
devtlcped daring tbo course of sevorol centuries. , Up to 
(late we have como to the aid of tho people only in tho 
Peshnwor and Dora Ghuzi Kban districts. Bnt on tbo 
wiiole, even there in great measure nud ahogelbcr in tho 
other districts, irrigation matters have been left to their rudo 
and priiuitivo conditions. This did wuU enough for the 
first 30 or 40 years of our rtde, hut of Into tho rise m prices, 
the pressure of populntinn, and the improved means of com- 
munication, havo so raised tho value of land nnd of produce 
that a reform and expansion of the popular ayatein is urgently 
required. And ns tho backbone of all cultivation trans- 


Indus if irrigation, tbo qncstioii is obrioaily one of vital eon- 
sequcnco to tbo prosperity, development, nnd content of the 
people. 

3. In Haean, Peshawar, Kolmt, and Bsnnu iirigatipn is 
prinoipnlly obtained from rimu and percuiiial streams.' In 
Ucra Ismail Khan and Dera Ghnxi Klinn (the canals from 
the 1 Ildus made by us in Dern Gliaai Khan cseeptnl) the 
sonreo of tlio water-supply differ j nltagether in ohnra-trr 
from that of the northern districts. Here it is more or less 
iiitermittout bill ntreams or tonents, fed by rains in the 
liigli ranges of the Mnbsud conntiy, tho Tnklit-Snleimnn, 
niid tho western Biluch high lands, that irrigate the country. 
Tlio wotcr, tearing down to the Indus, is ennght nnd 
diverted by dams and weirs of intermittent stability. Iho 
bods of tho torrents constantly change theirnlignments. In 
Pcia Gbaz! Klmn wells supplement to a great extent the 
bill torrent supply. 

4. Noltnifoim, intelligent, nnd persistent system for regu- 
lating and developing this distriot irrigation, upon which 
depends tbo lifo of the people, has as yet been adopted. 
I7o doubt, tho omission » duo to the foot lliai till of into 
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ycMs <liO -popnlnr systems ■workea woll enoueb, left alone. 
If a deputy Commissioner took an interest in irrigation, 

' mitch was done ; for instance, in Dcra Ismail Kban, Major 
Maeatilny’s arrangements must have added SO percent, to 
the area irrigated from hill torrents, and most hare renieied 
more seoare what was already irrigated. In Baniiu 
Major Johnstone and Mr. Beokett did mneh. In Peshawar, 
when Deputy Commissioner, it was my good fortune to 
discover the trarcs of au old Moghul canal : my proposal 
to make a canal on its lino.s was enthnshistieally taken np 
,l>y Mr. Sidney Preslon, then Exeoutive Engineer on the 
Smt Canal, and the rrsult is the Kabul Biver Canal, which' 
' pays 81 nor cent, and has added 80,000 bctcs (if I write 
correctly from memory) to the secure and permanently irri* 
gated area of the FcShnwnr district. At the present 
moment a project of the hate Mr. Gee, Deputy Commissioner 
of Dera Ismail Khan, to irrigate 84,000 or *64,000 acres, ns 
the case may be, by means of a new canal from the Indus, 
is before Gnveminent. All this shows what can be done. 
But as everything connected with district irrigation depends 
upon the chaincior of the Deputy Commissioner of ilio lime 
■ being — some men have a capacity and tnrn for irrigation 
work, others have not — what is done is necessarily spas- 
modic and neither continuous nor upon a comprehensire and 
soiontino basis. 

6. From wliat I know of frontier popular irrigatioa, I am 
convinced that the irrigating capacity, the work of the 
existiug sauTOes of water-supply, might ho doubled by 
improvements in the present methods aud channels and by 
tha'constiuctiott of now channels and canals. There con bo 
no doubt about thot. By improvements in existing methods 
I mean not only re-alignments of present wator-connies, 
re-ndjnstments of heads, iamnlgaiiiatio.as of several small 
cbahnols info one large one (an ohvions saving in inuinlou- 
anoo charge^), but also measures for controlling and ro|;u- 
iating the impotnous hill torrents of Dera lamail Khan and 
Deia Ghazi Khan, and for nroalgamaling the many trouble- 
some inundation annals of Deru Ghnzi Khan into ono great 
perennial camil to take off (speaking under coir->ction) 
]ust below the Tannsa torrent and to end below 
Mithonkbt, a diatanca of 151 miles. 

6. The nest point is that, ewept in tha Peshawar 
district, where the Peshawar Minor Canals -Begniatioii 
(which I had the privilege to initiate) hos brought some 
law or order into chans ; irrigation rights and obligations 
are in' a oondiiion of wild chaos, utter confusion, and 
uncertainty. No one knows what is the law, what is not, what 
aro the powers of the Deputy Commissioner, wlint are the 
rights nnd liabilities of right-holders in water, of owners of 
the soil liable to canel easements, etc., etc. The Village 
Administration Papers sometimes record customs with more 
or less, geiiorallT less, precision and fullness. In t,ho Nod 
old days, when loud wos nut so valuable, the population less. 


aud the means for sending prodneo to markets (1 mean 
Karrachi) did not exist this did not matter much. The 
Deputy Commissioner ndministered such rnstoms as he 
found recorded, and whore there was no record or, ns is often 
tha case, the records wero defective or in conflict, ho evolved 
a custom <mt of Iim own head, nnd everybody was content 
with tha hnkm-i-hakiiii. But now those daya are over. A 
fortn^ht ago I was in anxious consultation with the' 
Deputy Commissioner of Bnnnu over n villago canal project 
which is capable of irrigating some 3,000 acres : it is pro- 
posed by two sets of piivate individuals, who of course are 
at fend with each other. Snrii rerorded customs ns there 
are give power to the Deputy Commissioner nnd Commis- 
sioner, hnt a decision of tha Chief Court on a side issue 
connected with this very project has annulled this power, 
nnd so far ns I can judge, wc are helpless. Obviously the 
Civil Courts with tiieir delays nnd intcrminahlo appeals are 
not the proper organs for the regulation nnd control of irri- 
gation .matters. Tlio cousoquoiico in this pnrticulat instance 
19 that tho Deputy Commissioner nnd I decided to leave 
(ho matter nlono till tho local ofllccrs have legal oxcoutivo 
powers in irrigation, and 3,000 acres must go without water 
for tha present. Tho Financial Commissioner is aware that 
a Minor Canal Daw for the Demjnt is under consideration 
On a smaller scale, hut in the aggregate to a formidable 
extent, difflcnlties of which tlic above is an Instance, are all 
over the frnniicr hampeiing and strangling private enter- 
prise and thereby rctaTdingthcdevojopmentof the country, 
in Hazara, of whieli { is seem c, and in Kohnt, whoro means 
for irrigation ore gi'anty, this does not matter ao much ; nor 
even in Dora Ghazi Khan, where there can be no difli> 
cnltiea in connection with wells and with irrigation from our 

o.inals. and where tho difliciiltios arooonliiicd to hill torrent 
irrigation. Bnt in Dera Ismail Khan (ttans-Indns) nnd in 
Bnnnu tho existing onnfnsion nnd^ uncertainty arc grave 
evils, and to some extant they are still so in Peshawar. 

7. Tho conclusions wliich 1 form ere — 

(1) It is imperative to devolope, reform, and add to 

the existing distriot irrigation trans-Indus. 

(2) Bights and obligations, the law, relating to such 

irrigation ahould be codified and enacted so 
that, to pnt It colloquially, the people and their 
officers know whore they are. 

(8) To elfect (1) and (2), it iB,ncoessaiy to employ 
professional agency under tho orders of tho bead 
of the Civil Administration, nnd working in 
intimato relations with the Distriot Officers on 
popular linos. 

(4) Tho formation of a Frontier Province presents a 
capital opportunity for the purposes of (1), (2), 
and (8). 


1. ft. {The President.) -For how many ycore, Mr. Merk, 
have you been in the DerojniP— Nearly two years. 

2. Q. Did you have experience of the frontier before that ? 
—All my service, oil and on, bo-s boon on tno frontier. 

3. <2. As regards the rainfall, I iindorstnnd thero ie nothing 
corresponding to the monsoon on tho frontier ?— Nothing nt 
all ; in the Hazara distriot and from the wcstoni portion of 
Peshawar to Dera Ghazi Khan you got owastonal ahowers at 
the time of tho monsoi-n ; you got the tail of it ot Pesliawar, 
but there ate no regular rains. 

4. Q. What is the rainfiill P — It varies from distriot to 
distriot ; there may bo nothing nt nil for nearly a year, ond 
again there may bo 14 inches in one day. 

5. Q. There ia nothing. I suppose, to depend upon P — No, 
nothing ; in nine j’ears ont of ton there may bo heavy rains 
ill the mountainous country to the west, into wliich storms 
sweep np from the fiat country below. 

6. ’ Q. When do yon have tiie winter rains P — Gonernlly 
about the middle of January or February ; they are fairly 
heavy, somotimes lasting for two dnys nt n timo. 

7. Q. Is not this too late from an agricultural point of 
view ?— No. 

. 8, Q. When is (ho harvest P— Tho spring liaivest is in 
April and May. 

9. Q. YonallndoinyourmemornndnmtotheKnhnl River 
Canal ; is that finished P — Yes, it was finished in 1892 It 
was broken by very heavy rains that year ; that was the year 
wo had 14 inches of rain in 24 hours— it is a thing that 
happens once in ten or twelve years. .The canal was rcoon- 
ftriicted in 1893, nnd Inis since then been running without 
Intenuption j it is on the lines of an old Moghul Canal, the 


traces of which gave me the ides, and Mr. Preston and 1 
worked it out. 

10. Q. What is the discharge of the canal P -I do not 
know. (Mr. Higham explaiiieu that the discharge is 224 
ousecB.) 

11. Q. Is the canal _n productive work P— Yes, it pays 
21 per cent., nnd it will eventually pay 26 per cent, it 
was our gnod Inok to take it through a densely populated 
country where water ie of great consequence to the people 
and where there aro skilled lahonrers. 

12. Q. Tho Swat River Canal is worked os on Imperial 
Work P— Y^es, entirely ; that also is on the linos of an old 
Buddhist Canal. 

13. Q. You allude in your memorandum to a project 
relating to a proposal for irrigating 64,000 acres in Dera 
Ismail Khan P — Yes, (Explained on a map). The canal 
would be perennial. 

14 Q. Wo bad evidence yesterday in which allusion 
w-ig made to the Paharpur ptojeot P— That is the canal I 
refer to. You can make it perennial. 

16 Q. For thot yon will probably want a weir P— Not if 
you take it oil nt the rooky head. (Explained on map ) 

16. Q. Y’ou refer in yonr memorandum to groat tronble 
ns regards water-rights nnd so on ; is the Swat River Canal 
administered in the same woy as the Kobiil River Canal P 
—No, it is iiianagod under the Canal Act. 

17. Q. Could von not introduce a similar regulation here 
or at Dora Ismail Khan P— It would be necessary to embody 
the local onstoms and rights, which are quite different 
from ours. 


3Ir. Meri. 
29 Oit. 01 
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Mr. Merh. jg. q. •you huTC done tliis on the Kabul Birer Conal ? — 

We mute oar conditions as we plcnso on onr property: wo 

20 Oct. 01, gire water to whom wo like, bat the district oanais are tbo 
• ■ " property of the people ; the Kobul Biror Canal we govern 

onrsoircs. 

10. Q. We bad sono talk yesterdoy about a big dnm that 
was wonted on tlie (lomni f — Yes, that is an instance of 
whore we wanted scientific assistance, (Witness explained by 
Toferonce to a rough sketch that the work is now done in 
on unscientific manner, and the way in whiob it was proposed 
to rectify matters.) 

20. Q. Do the noople accept these proposals f — Yes, there 
had been so muon trouble and difiicolty that they say— 
“anything for peace." In Bannn you get the-lCnrram 
river whi^ carries an immense itood ; there you should havo 
n similar weir, but wo want professional help. What is 
wonted is to amalgnmnto n number of the small private 
canals. 

21. Q. Wonld the agriculturists accept that proposal? — 
Yes, once they understand it j as long ns wo gnarnntse that 
we will not interfere with their rights. 

22. Q. Do they not look upon every interference of that 
sort as to their disadvantage? — Bo, not so long ns wo 
explain that the revenue is not to bo enlumccd. If they 
come to understand that the idea is simply to mnko things 
work distributing water better, they wilt agree. 

23. Q. At present they pay wntcr-mtes ? — Not n separate 
wntcT-ratc, but n consolidated land revenue ; this is a simplo 
method ; wo do not require to maintain an establishment lot 
assessing a wats>rato ; wo take tho whole os wet laud 
Tcvcnuo. 

24. Q, {Mr. Ibbeiton .) — Who does P — (lovernment docs. 
In Dctu Ismail Khan a bund is wanted, but we want pro* 
fessienni nslstnnce ; our own people can only tell us what to 
do, not how to do it. 

25. Q. {Tht PretUftnt .) — Is there any likelihood of pro- 
fossianal sciciitifio work being dono without upsetting the 
Inoal ciistome P — Yes, when tho people understand it is to 
their benefit, they arc quite prepared (odu it. On the Kahni 
river there was great interference, but as soon os tho people 
grasped the position, there was no diOiouIly. 

20. Q. If you had a big canal ns Mr. Geo projiosed, wonld 
yon linvc the administration worked just like the Uari Donb 
Caiml ?— Yes ; it wonld be too big to be worked by tho Civil 
authorities. 

27. Q. If n largo ranni were to toko the place of native 
watcr.courscs, the question of cxistiog lights would como 
in ?— These wo would ennservo : in the Fahorpiir csinal there 
is very little irrigation thnt would be nfTceted ; end tho same 
is tbo ea^o in llera Ghnzi Khan ; there arc very few vested 
rights. There is one thing, however, to be considered ; in 
consequence of the peace wliicli wo have established in tbo 
hills, the supply of water from the hill torrents is diminish- 
ing ste.sdily ; since the establishment of onr role in Toebi, 
the water has been diverted and tho cultivation has increased 
there IS to 20 per cent ; couecqnontly the watec-snpply of 
Bannu has decreased. 

2S. Q. Yesterday wo were told that, if the Rntti Kumar 
bund wore eonstrncted on tho Luni, it would not matter bow 
much water was taken obevo?— That is a professional 
question obont wbioh 1 could not givo an opinion. 

29. Q. Is thcro any possibility of constructing tanks ?— 
Only very small tonls; you could not mnko big tanks; tbo 
great thing in Bern Ismail Khan and Ocro Gbozi Kban in to 
legnlato tho ennreo ot tho torrents, and to dura up tho 
streams. Ifwceonid get professional ossistoneo about that 
and regnlate tho course of the torrents, it would bo of great 
assistance ; at present wo have to go by the light of nature 
and by wbnt the natives toll ns. 

SO, Q, At Dcra Gliazi Khan wonld you require a dam 
over the Indns ? — No, 1 don't think so. 

31. Q. Iiooking upon it not from n professional point of 
view, but from the ordinaiy odministmtive point of view, 
bow would yon compare the conditions of canals in Para 
Ismail Khnn and Dora Ghazi Khan west of tbo Indus with 
tbo Sind Sngar project on tbo other side. If yon bad. for 
instance, to givo n grant, how would yon divide it? — Well, I 
look upon it to o certain extont with the eyes of nman 
who has bother on his hands. It is a great thing to havo 
good irrigation closo to the hills ; it is a great pasificr ; it 
would he better to spend tho money on irrigation works 
than on an expedition. 


32. Q. Wonld you say, other things being equal, that 
there are sufficient State reasons for piofeirlng a canal 
west of the Indus ? — Yes, strong political reasons.^ After tbo 
Swat Canal was finished, half tho Mohmand tribe settled 
In British territory on the Swat Canal bnds, and with 
the establishment of peace that process will contlnnc, 
If yon improve the means of irrigation and haven clear 
law, if yon make it moio a business matter in fact, this 
will be brought about. 

33. Q. It is not a conntry where yea have to dread 
fnmino?— No, onaceonntof tho character of the people— 
they ere enterprising — and if famine threatens, they break 
np their homes and leave. 

34. Q. Poes it threaten? — It is a case of perennial 
famine in tho nnirrigated Iraots ; hh(tr{f crops have failed 
this year; once in ten years the autumn or spring crop 
is a bumper one and tho people lire on that for ten years. 
Yon find them leave their homes and go clsewliero. 1 bare 
fonnd Feshawarls in Pern Ismail KLan breaking stones ; 
there eve hundreds and thousands in tho Fnnjab and oven 
as far as Bengal and Calcutta. 

35. Q. Of eonrso, we arc concerned chiefly with qncstions 
of famino'protcctionand famine relief. I gather that in tho 
eonntiy you have been describing famine tolief does not 
come in and famine protection not to noy great extent. In 
that case, os regards the food.supply of the conntir and 
apart from polilicsl qnestions, it docs not matter whether an 
nren of 100,000 aorcs is added on this or that side of the 
Indus P— No ; there was fnmino in l^zara in 1878. Daring 
the recent fnmino in tho Punjab there was great soaroity, 
altogotlicr prices went up to a higher extent than there, but it 
was nothing liko famine. 

39 Q Tbo inundation canals, 1 nnderstand, are of dooblo 
use in irrigating tho kharff orop and starting the 
rail? — Yes, and also irrigating rali, 

87. Q. When do they gonernlly dry np P — A great many 
of them arc pcreiinint ; tho small canals of tho pcoplo are 
perennial. 

39. Q. Are those privateP-Yes, made by the predecessors 
ot tho present owners ; nnide by tho people and kept up by 
tho pcoplo j they aro probably a thonsaud yosra old. 

30. Q. They mnst he very deep?— Tho river is spread 
out and then tlieroare floods whieb help them olong. From, 
the Kabul river tlicro iso pcronniaUnpply in Peshawar: in 
Toebi and in Knrram there mo perennial streams, but not 
below, nnd that is where tho dlffionlly comes in. 

40. Q. Can private canals be worked ot all eatisfaotorily 7 
—Yes, if tho law Is clear, they c.m. 

41. Q. The evidence we bod yesterday was very much to 
tho eitfol that tho sooner private canals were controlled jby 
the Deputy Commissioner the hotter — the cases of Hoihiar- 
pnr and Montgomery were quoted P— Those ore isolated 
canals, bat this is n network of perhaps 600 c.inals in 
ono district liko Peshawar : there tbo Depnty Commissioner 
could never work; bo only slops in to settle disputes; tbo 
ordinary mnungoaciit is loft entirely to the people. 

42. (J. — I suppose there nren number of sharoholdcts in 
caobcaiinl?— Yes, nnd the whole thing is worked ont in 
detail down to tho rights of each man, which are recorded ; 
it is worked ont by tho people themselves, nnd wc only step 
in wbon there mo dispates about water-rights, etc. 

43. IJ. Is this management ono thnt gives satisractionAo 
the people ?— Yes, it is management by the people, nnd 
has been recorded in Pc3liaw.ir with great care in tho scttlc- 
monts. 

41. Q* Have yon bad any oxporlonco of inundation canals 
away from the frontier?— No. 

46. 0,. Is there mnoh well irrigation ?— There is eome in 
Dora Qlinzl Khan ; not muob in Dcm Ismail Kluin, and a 
certain amount in Peshawar ; tho Persian wheel is employed. 

46 Q. Aro wells pat down to eirry on tho work begun 
by inundation cninila ns in the Punjab r— -No. 

47. (1. Arc they jpaH'o wells?— They are lined with 
masonry in Dom Ghazi Khan. 

43. (J. Wholis the cost?— That depends on tho distance 
of the water from the snrfooe. It may bo onytbing from 
4 to 25 fcot* 

49. CL- Wells are not very oiponsiye, ore they ?— Certainly 
not more than Bs. 1,000. A woU lined with brick would 
never run to more than Its. 1,000. 

60. Q,- Are the people glad to toko falani.^— Yes. 
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61. <2* Doroa of ial-ari tan bcicnde 

more ana pupalar f—Ves ; ttero arc pr«t detn;* neir. 

63. <2.— W:al do yea tbtnk of ibe rate of interest?— I 
don't think it i» too incsb. 

63. Q. It i» Cjr ptr cent. f—Tt% it is better than they 
tan fret from the iania, 

6-1. <2. If they eonld get 8 per cent., von don't Ibink 
that irould ioerenre the naraber of srtlfs? — No. 1 don't 
tbink eo. I once bad Applications for lakbs oI'fof-.Tit' in 
camp at Pesbnvriir ; they pnt in ttcii applisation*, and the 
caa^s tcero decided on the spot, bat yon cannot idariTs do 
that. They come for tahavi if there are no delays nnd 
dilticoltirs, 

65. Q. I sapposo the eccniity is n good one. Do's 
Gocemment lose ita money often”? — Very rnwly, and tlw 
iTcll is a very valuable a«jnt. 1 asked n blinker, nnd I fonnd 
that, it 1 gave os auretj' the mortgage of n house, I should 
bo very lucky if I bad not to pay 8 per cent. ; for o livin 
even on gilt edge secorities, you have to pay 10 pec cent. 

50. Q. (.Vr. Ilietton .) — I understand the management 
at present is absolutely svifb the Deputy Cowmissleiior P— 
Yes, the snpi'i vision aud control. 

67. Q- I understand from reading yonr nnlo that you 
proiKisi to snbiiiitnto for that, manasrenie-it by the Cnnal 
Department? — No, that is not my meaning. Inin sorry 
if you gathered that from my note. iVhat 1 said was 
intended to refer only to construction. 

58. Q. When things are in scorkiiig order, you don't pro- 
pose it should bo made over to tbo Canal Department? — No, 
to the Deputy Commissiouer, srbo will have the advice of 
professional agency. 

69. Q. I see ill Peshawar and ICohat yon havji a_ water* 
oe'>8 ; instead of taking labour, you take money? — No, it is 
only n small portion ol maintennoeo ; pinctically nothing. 

00. Q. You don't proposo to substitute n cess ? — ^No. 

01. Q.'Tho labour system works well? — Yes, but yon 
svnnt legal power to cnforco it. In n enirnl run by tbo people 
tbo la^ur system is the best. 

02. Q. Is it not the case that in tlii< ro.adjnstment and 
icconslTuetion which you propose some people will loso 
their water altogether? — No, we never deprive a lunu of 
noter i we toko good care of that. 

03. Q. ThatisB*i«es«dnoaf— Yea. 

Cl. Q. Y’ou don't mean that only sumo fow may be 
deprived of their water?— No, the whole countryside would 
bo against you. 

63. Q. You have no record of irrigation rights?— Ye.s, 
in Pesliawar. 

GO. Qt Thcro are districts in which you havo no record 
of lights ? — It was not ncoossaiy in tbe'old days. 

07. Q. That will be supplied in the next sotticment?— 
In Dtra Ismail Khan it will be supplied now nnd in Bannn 
in the next setticiiicut in six years' time, it is no use 
Laving the record unless yon have the power to ouforcc it. 

03. <2* Suppose you have tbo record. At present yonr 
system Is working well, and tbo Deputy Commi8.iioner's 
nntboTity is snOicient, though it hns no legal basis ; you 
want to legislate and then you limit the authority of tbo 
Deputy Commissioner, because yon dehar him fiom doing 
anytliiug outside tbe four comers of yonr Act P — A t present 
the Deputy Cotnniissioiier cannot do anything ot nil. 

69. Q. He does do it? — I will give you an instatue in 
Bannn. A lending native got permission from the liepnty 
Coromi&doncr to constmet a canal ; afterwards ho extended 
it, witbont the x^rmisiion of the Deputy Commissioner, 
who was n dillorcnt man, and was fined for doing so, 
Afternards he appealed to the Chief Court, and the 
sentence was cancelled. What is to be doue in euoh n case ? 

70. Q. You think, then, that the time hns come when 
legislation is necessary ? — Yes. 

71. Q. With reference to (bo inereaso of cultivation 
higher up in the hills, in some places it has happened tLat 
a bund has been built and there has been a consequent 
diminution in the supply lowcrdown ?— InToehi the supply 
will be diminished in the next ten years, but not in the 
Iiuni. 

73. Q. Do I understand that on the frontier, speaking 
goiicrally, land IS ot no use withont water? — It is of great 
use once in five or ten years. 

73. Q, Yon said that wells can be made at a reasonable 
cast without diifienlty ?— Only in certain places. In Dern 


Ismail Khan the sab'ail water is rcry deep ; in the Trans* 
Indus portion there i« a rub^tratum of caltpeltc, and for 
diinking.wntpr pc.'ple have efteo to go to t-anks. 

74. <2* I rhotild like t- know wh'-iber nt (be fr.'nllfr 
there is a large area for ext Jnaion of wciUtrlcatien ? — In 
DcraDhaii Klmn thcro i«, bat there no jiojiatillw! ; in 
Dcts Diuail Khan there is not, beeans" lli>> w.stor is dcrji 
down : that is also the case in Ihnnn and Kohst, 

75. Q. Then it i.s not a question of mosey that is 
restricting welHnigaticu?— No. 

70. <2* It i« not a question of toLorir — No, there arr 
pbTsie.il reasons ; besides, then! is the want of waici Bud 
want of population. Arlrs.iaa wells in Tank might do a 
great deal. 

77. Q. When yon have got your water hsQueht ne\r the 
land, i* anv loml cipendittire r^inirrd to nrcparctln' land for 
irrigation?— The iieoidii do this liiPinseivcs legu’.irly. 
They don't waul help. On thu Kabul river and Swat 
Canals they did it tliemselvcs. 

78. <2. Was it done by thu landlords or tenanhs ? — It 
d<*pends — it m.sy bo dime by an oeoupaticy tenant. 

70. Q. Hns ha any legal protection P — Yes, he get* com* 
ponsaticn. 

50. <2- Can any money compCDsate a man P — If he is a 
tcnnnt*at*wiU, of rouf'O. 

51. Q. Local feclin" prevents him from being turned 
out? — Yes, as .a rule, cieept when the landlords Ore ntraid 
of a ten3at*.it*will getting o"<ap,anry riglite. 

82, <2* Havo ynn mnny c.is(a of eaiinl. owned by one 
or a few owners in which water is supplied to peaph! who 
have no share? — There nio a few cases; any right-holder 
e.an sell Ins water to anybody. 

83. Q. In tlio construction of a well is tbo man fairly 
sure of finding water ? — They uso tlio hazel nnd there are, 
besides, professional WHtcr-finders — Ghilzais — who come 
down, and that nuswers fairly well. 

Sis Q Are there physical diffienltics lo be enconnteredp 
— No. Trial shafts are sunk first. It rests about R*. 10 in 
each case. Tliese men arc pyofessionnl well-sinkers wlio 
coroo down, for many gonemtiong ; they have dono it nnd 
arc very' fO'>d at it" 

85. Q. In so’iie district would it bo n real help to give 
them liny kind of assistanvo, such as you suggest in the 
matter of nitosian wells P— In Tank this might ha possible. 

80. Q, Tlmtwouldbonsnpply of drinking-water?— Yes. 

87. Q. 1 1 has been suggested that Government should 
construct wrlln and recoup itself by the impo*ition of n 
water-rate on tbc_ irrigated area?— It is quite unnecessary 
on the fionticr ; it would lend to friction; the people do it 
much cheaper. 

88. Q. Ihero would be difficulty in ndjnsliiig tbo recoup* 
ment?— Yes, if they want Government nssisiaiice, they can 
get takavi. 

89. Q. Do yon accept ordinarily the joint security of a 
village for fatari advances?— That depends on tbo village; 
if tbe village were united, we would ; but wo would not it It 
were not united. 

90. Q. It is the cxporicneo of many parts of India that 
joint security may bo accepted with absolute safety?— 
Tbit depends on local conditions ; it is better scctirity if the 
pople arc united. 

91. <2. The period for which takavi loans nro given is, it 
is thought, loo short ; nlthongb thu rules admit of 20 years, 
in practice tboy arc only given for 10 or 13 years, nnd that, 
it IS said, is much too short; is that your oxpcricneo?— 1 
have never limited the period. 

92. Q. It is, I suppose, the fault of the Deputy 
Commissioner if the period is limited ? — Quite so. IVo give 
them 15 to 20 years. Tlio matter is entirely in tbe bands 
of tbe District Officer. 

03. Q, (ilfr. Sajaralna,)— Do yon tliink tbe extension 
of the period to 30 years would cnconrago tbo people?— I 
don't think so, beoause they like to get rid of the linbility 
as soon as possible. Thcro are mnny bnsinoss men among 
them, and they quite understand this. 

91. Q. But in the case of a costly well, costing siy 
Bs> l.OOO ?— Well, a man might take tbe lunger term in 
such a ca«e, but he may die and bo snecreded by a epend* 
thrift, and there would be difficulty in getting your money 
back. I have never been asked for more than 20 years. 

96. Q. {The Prefiden?.)— The power of the Depnty 
Commissioner is to give the loan up to 20 years ? — Yes. 


J/r. .Ifsrlr. 
29 a-'., fll. 
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06. Q. (J/ir. Rajaratna .) — Wc htiro SO years in 
Jladtas? — Vou Iinvo bigger works probably. 

07. <2. As TOgnrJs tho man wbo was fined by tbo 
Doputy Comiiiissiinicr for extending his canal, was that 
dune br magisterial order? — It was liold by tho Chief 
Court tliat the punisliment was out of the power of tlio 
'Deputy Comuiissioncr. 

08. Q. (TAe J’rreiifeiit.}— On wlint ronditioDB ia a man 
olloncdto const met n canal? — Tho custom of the land 
which periiiits him to mako a oonal with tho peruiissiun 
of tho Deputy Commissioner. 

00. Q. Is ho bound to iirignte only a certain area ?— No. 

100. Q. Does he pay anything to aoremment? — ^Wet 
laud revenue, but not more than was fixed at the settlement ; 
the area is not limited. 

lot. Q. Don't you limit tho area?— That depends very 
much on the lie of the country. If lie tvas told he could 
mnko a c.innl of certain dimensions, ho should not irrigate 
more. If there 1« a law, you must enforce it. 

102 . Q. Irrigate more than what ?— More th.in by tho 
directions Ic got. 

103 _ Q. (.Vi'. Jhie/ron,)— I nnderstnndyon to say that 
you thiul: the period of exemption is sufiieiently lileial?— I 
think so. 

lot. Q. Hotr far is ilio tenant wlio inokci aiieli 
iniproveiucnts proteeted from cnhonecnienta of rent?— A 
tenant at will would not be allowed to make a well. 

105. Q, Apart from wells, sinall Irrigation baml!i, eie. ? — 

lie might do that. 

106. Q. Mould he be profeelcd against enhancement of 
rent r— I'opiilni onstom would prevent it. 

107. Q. is theie any legal protection?— No. 

103. Q. (.Ife. IJ'ihoii .) — 1 undeisland 103 to $&x tliai 
with prof- •Miiii.al aid there would he a development of irri- 
cation ?— T e<. 1 i-an only judge from my ewu experience, 
looting at tie proteMional aid given by the Krigation 
Oopariuicnt lu ibt* Knbiil rtror and Ihr.!, ^ 

PH'?,''" ‘•‘“t na-Manec 

r r ' ‘’'® >•*'• torrents, 

ns 1< done in 1 rniice and Switrerlaiid. 

110. <3. M’culd they take level, and so onf-Tlie work 
dgnervouldbesimilartolliatyonseein the south of Kiiroio; 

the rtnaiiis won d he regulated ami tie.". pUntid to stradv 
the ciiriem, tmtead of it» spio.vlinB all or.r! nl pr.s,nt 
atm du not hiiow wheieyonr hill torrent will he nlxl a.-ar. 
In Dera Ismail Khan and Der.a Ohari Khin very mmh 
cou.J he done in that way by prof.s.ional agency. ^ 

111. Q. .U whose cost would this he carriel out?— 1 
rupjK>v» jointly nt the coit of Guvr mnirnt niid iho people. 

112. tj. ’There would be mi emKankimnt nt the Ralli 

uMhM * 

113. Q. IVoiiId it not have (o le carried oni .< *t.« 

M half tlie"o"‘."‘ • »”■''>«’’» "ill Mari ;„d 

T ""f 5 lath, orrnpec. 

thrffiillNr' ‘ ‘“""yt'-i-P Hko- 

115. Q. 'Ihen it would have to le done (ntireir nt I’o 
co*l of Gorernment?— Ye-. amireiy nt uo 

lie. <2. lyiiat nimhi be the return to Govummeiitf— 
Incrca.ad irrigation nnd land revenue. ’ 

1 S' 7°" ‘“ke water rn*es on the iniinre,! 
land r— People prefer wet laud revenue. piled 

"'".® ‘"'“J t'"' ovhole of the o>-esaireiit 

would he fliietnaliiig m future and the .amount ot^ni d 
pvtnue "onld le y lakhs of rupees a vear. That wS 
Jhcre.a.c with the i.reii iiTigattal ?— Yes. ■ 

fi* Ho yon think this large exnenditnrft a. 

financially protitalile to Guvcmmenlf— I cannot say lha* 

I-nnH* T*’ ^ an opinion about <»ini.via jt 

could be worked out what nria will he n-lded Ld tho 

rcTcnoe ; if the I'Meci-tagecoir.iv to3 rcreent.,it wonia pay! 

120. Q. Is the Distriel Dcinrd likelv to n, 

money?— It has no money. "dvance the 

121 . Q. IVherc are tho funds for the snrver tn 

from -from Goremmenl ?— It i. worth flie*^TjJi- 
fisnonal mnn could survey tho whole of this t"ct ' v’o"' 
revenue you got fmm the-* ndditioi.al ar^a came io sav d 
percent., I should say do it. * 


122. Q' IVe were told tnot the rcdiirllon in the water- 

' I "f'np *0 Iho apicad jf irrigation fur- 
ther np affecU the Kalapani ?— Yos. 

‘keto were on embankment ower down, that 
would tmt ocenr ?-I cannot tell yon. It is n profeoional 
S-JflnV*’"' ,®*y Hicre IS something wanted llieto 

imX. S JJKKT.jsSsj: “ I”"*'-! 

P"!!' ^'■'"king-water and irrigation P-Yrs. 
IJb. y. Is there no sail in those hill. r 

rock.8alt, but there arc mineral spri-ags. • ” "* 

con^f'iiotsiv” 

ma\i®;p'?:ve™^"*‘'’"'‘’ « ‘ke 

120. Q. You don't tliink the amount of intemr -i i 
nffcels the ainoimt of {atari taken i stirakini- a. 
the Pnnjah generally, if tlii-re were no intmst 

nve of money. I don’t tliink there i. »nl i 
lend public inency free of interest. ‘ * 

_ 131. <2. (Jr>'. J5hef/A«.)— Do von fhinl- O,;. . . r 

„S; 

Ay; 

Iln.li with tlie Wilier. k* m I’cvhowar .,rc 

131. Q, Ho yen think you eonid do iniieh I » - 
the preent system 5-You could do a g“ ^ 

133. (2* M'liere there is room for mnl-tn^ a™ , 
wo.iId yon ndrise that private canals ehm.li canals, 

..llicict' 1.,.” nuih0Till7— ic'of ’’** "'i 

Mhuir nc 

ni plied to the fronlii r ; We shotild have the r^ w i®};”"’** k« 
ela-tie m-d c.ap.hle i.f U-ing alt, -red a, circumsmi'Pr’r''*'' 

Bvnnn nnd P^hawar ih,",. i,'^o 

c.)nip,.nsation, ho ean do so T?,.. Dm nie^rl' J'"-'* 

lie I'owcr in the-e inallcw.and thev ih, 
singl- trail in n vill»g, imv eefm I ‘ ‘ ' ."'■■"'■a'cJ i a 
which the rest are willing to" gr,ir,i 'a,,d th'”^ Pf'mi-'sma, 
llwhi-d. "I'Oif thing is 

lmdvnlI.eiri.w„cmi»Is?-Y,N ‘''® ti'cy had 

I'lO, Q, There was no dill'-nilr in sr.o.. , - 

not one,' they understoo-l tlic tcltcme. ' ! 

Ml. Q. In the cave of the Haw. . 

duced the regular ilintribnfion eon de^ 

used lopet Wore than their siian'f—'lK —' * ‘® 'S'®" "ko 

what they were entitled to hv custom ‘o 'keia 

Wey when tiwy find that g'> ^ 

hfiiefit, tiioy agree to our rt!!imivls Ti, ‘ ” *" , '*'cir 

in irripalion matters j thev n^deirland th^n 

qneslion of pewonei’ con'Se in ^ 

sinner. In Daiimi there will 1.,, ... Cninmia- 

tbere 'vill Im ^^Xndl ‘:ul^'ry "‘fr*' 

matlera will settle down 
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the people and partlj’ on the Province. In the cose oE 
new oaiials 1 would depend on the Province. 

145. Q. You cannot 'dopend on the PTovinoe> hecouae 
•thoio is no money?— The frontier Provinoo may have some 
money. 

140.' Q. Would the people taken loan ?— They cannot 
take a large loan. 

147. Q- Supposing yon want two lakhs oE rupees for train* 
ing a torrent, if the Oovemment advanced one half and 
paid the other, how wonld it answer ?— I don't think the 
people wonld over take more thon’Rs. 10,000 intflkfln. 

148. Cl, Anything more than that Qovernmont must 
advance f—Sos, and trust to the revenue to recoup it. 

149. Q. You cannot niiso rcvoiine rates at all?— No, hut 

for your own water you can charge anything yon 'like, .Mr. 

Gee's canal at Paharpnr will be our own canal, and wo may 
charge anything wo like. 

160. Q. Did you charge the people on the Kabul river 
who had old iriigationP— No, they had water free, as much 
as they wore entitled to ; if they took more, they would have 
to pay for it. 


' Za 

161. Q. Yon never had relief works in Dora Ismail Meri, 
Khan P— No, nowliero in tlie frontier except in Hazara in ' 

1878. In the hills of Dera Ghazi Khan we had relief works "9 Oct. 01. 
in the Bsluch oonntry. 

162. Q, IVe received yesterday a programme of Dera 
Ismail Khan district relief, works (shown to witness) P— 

That will never bo wanted. 

163. Q, Von talk in your note abont improvements 
of the canals P — Yes, these are for my part of the country 
and for political reasons. 

164. Q. These improvements of the canals find no place 
in their programme P — No. 

166. Q. Would it not bo a good thing to employ the 
people generally P — Those improvements employ’ a good 
deal uf_ professional labour. They are good enough, but 
the relief works will never be required. Tanks arc good, 
but they dry np again. All I haio said about frunticr iiri- 
gation is not with regard to famine, but to improve the area 
for political reasons. 

16(>* Q, Do you think if there was a poiennial canal 
in Dera Ism lil lOian on a large scale, there would bo any 
danger of a rise in the spring level ? — No. 


WiiHEss No. 0. — Colonel L. J. H. Gbet, Superintendent, Bnh.awalpnr State. 

J, — Memorandum Iff Witness on Canals and Wells, 


The subject on which I can give opinions are— 

(1) Co-operative dislriet canals. 

(2) Inundation canals generally. 

(8) Consltnclion of wells. 

2 As to (1), these may, in my opinion, bo dismissed 
from considcrotion. There is only one such enterprise tliat 
1 know of which has succeeded and is of any importance, 
and for many reasons none such is over likely to succeed 
again, or indeed to be attempted. 

8 The Yerozoporo Canals have worked ancocssfolly for 
inaiiv Tears, and they are important ns having an irrigating 
.c nhnrn 200.0^ acres, and uavinir 


tionis fnlly desorioea in prinica rcpina ui. 
and mv rninful experiences thorciu stntrf would, I iinaginc, 
deter any District Officer fiom attempting to iimtate the 
operation, even were it now possible to do so. 1 returned 
to Ferozeporo in IhSO to find the irritation system in 
danger of coUnp»o, but suecooded then in renewing and 
extending it, and I devised the existing system of main- 
tcnniiM before 1 loft the district in 1882, as desciibcd in a 
report of that year. In 18S3.i4, ns Commissioner of tho 
Hissar Divieion, 1 extended the .sj'stom into Fnzilka, 
eomplcting it ns it now oxists j and >" 1880 ns Officiating 

Financial Commissioner, I rcm(rfcllcd th^ system of 
maintenance established in 168-, as detailed m the 
Govornmeut Proceedings of November 1890. I have fully 
slated the method of cnnstruclion and mam enanco of 
such works in a manual puhlisi.ed by GoveminTOt 
Since then I have no fuithcr knowledge of thoiii, but Kai 
Baha.lnr Maya Dos, who has been in charge of the pnals 
since 1882, can give any ptlioulnrs that may bo rcquiicd. 

4. With regard to (3) of my paragraph 1, my opinion is 
that the days of inundation irrigntiou hnvo passed. The 
rivers have been, or are being, tapiwd to a degree which 
much lowers tl.e value of tl.esu works by depriving them 
of tho early and late water winch is m important *■? ‘ff'- 
gators. The method was, after »11, bnt a makeshift ; it 
Kad its day 5 end tho time h.s come for arresting tl.o 
summer .floods by weirs, and for 

tiCcally over the country to nfiord » «iofy 

the CUSCO instead of the 30 or 40 acres which is tho 
average of inundation canals. , ■ , n i 

On the special subject of inundation canals in the Baha* 
walpur State, Khan Bahadur Minm Jmd Vadc Khan, the 
Wazir of tho State, will give information better than I 


can. 


5. As to, (3) of iny p.ir.igraph 1, my view is that well Col. Oreff, 
coostruction sbo’jM go hand iu baud with tho canal irriga* — • 

tiou winch affoids the springs for well irrigation. Cuiiiil 29 Oct. 01. 
water should bo given so very sparingly as to drive tho — 

pei'ple to use tho wells they have and to sink others. Not 
only wonld tho water thus go much further, but wo 
shuuld hear less of water-logging and malaria. Tho ideal 
can.il irrigoliou to my mind is that which cioates and 
extends well irrigation, and is snpplcmcntod by tho latter 
when river water tails. 

Bcrelopmont of well irrigation, like any other form of 
disti let progress, depends upon the Distriot Officer. That 
the Disti ici Officer should be nblo to nohievo anything in 
this ducction, ho needs — 

(а) knowledge of Iiia villages $ 

(б) time fur moving about aud attending to his enter- 

prise; 

(e) n free hand in takavi. 

(<i) of the above impUcs some permanence of tenure, and 
of conrsc both zoul iind discretion aru supposed. 

As regards (r), in no commoroinl enterprise can anything 
be aclnercd unless risk is tuken. It sliuu'd be accepted 
that tlir Deputy Couimissioncr may oco.isionally lose money. 

Bnt on the wliole what better business can there bo than 
one which borrows at 8^ per ccat. to lend at G j, and which 
miikcs nn average of Us. 600 proBt on every well oon- 
struoted on these terms? 1 here assume that tho wells 
will be oimrgLd from Us. 16 to Its. 26 a&iuna, say nn 
nvoiage of Us. 20 per annum, for tho balance of nn 
avomgowoU life of 40 years, after expiry of an nioinge 
period of protcoliun of 16 years 20 x (40—16) =5u0. 

In tho Biiiawnlpur State tiikavi is given without oha'ge 
of interest. I attach a momornndum wliioh 1 there issued 
ehewiiig the commorcial advantage, even on tlinsc terms, 
in enconroging well cultivation by liberal loans. Tho well's 
life is thoroin taken ^ as ponnnnont, because, in fnot, 
timoly outlay on repair does extend it to an indofluito 
pariod. 

During tho Inst two years there has been a great exten- 
sion of well constrnotion on takasi loans in Babnwalpur, 
regarding which the Wazir can pivo particuinrs. Tliis, 
however, is likely to sulTor, ns tho innndntion annals there 
are nlrrady siitl'ermg from the eifeol of tho great works 
cnnstructcd, niidor oonstructioii, or projoetod, in tbs 
Punjab. 


Note Iff Colonel L, J. E. Greff addressed to the Mashtr Mai regarding profit on Tahavi wells, dated 

9th March 1900. 

In continuation of my memos, of 21st Fcbrnary 1000, 2. Kupecs 300 invested in Government paper yields 3^ 

2Cth February 1900, and 2nd Jlnrch 1900, on the subject per cent., or in 12 years it is worth 300 (1 -J- A)'* = 
of takavi, it is well to show tlio nclnal figntes of profit Hg, 453-5-0. (o) 
on lending mousy for wells. 

E 



26 


INDlAlf IBBIGATIOII COMMISSIOIT i 


Col Grey.' 
SO Oct. 01. 


Tf the Bs. 300 be lent on taiavi, it 

is recovered 

in 12 

years ns follows : — 

■Bs, A. 

p. 

2 years 

30= 30 (1 + 

Kil. 

- 

3rd 

year 

. = 40 14 

0 

4th 

>1 

30 = 30 (1 -t- 

. = 39 8 

0 

otb 


SO = 30 (1 -h 

. = 38 3 

0 

Gth 


30 = 80 (1 + V9b 

. = 86 11 

0 

7th 

»> 

30 = 80 (1 -h 

. = So 10 

0 

8th 

fl 

30 = 30 (1 

. = 84 7 

0 

Dth 

II 

so = 30 (1 -h 

30 = 37 (1 -f Ti?ii)* 

. = 33 4 

0 

10th 


. = 32 2 

0 

11th 

• 1 

30 = 30 (1 -h 

30 = 80(1 

. = 31 1 

0 

12th 

II 

. = 30 0 

0 



Total 

. 351 16 

0(fi) 


(a) mines (6) or Bs. 101*6 is tboreforo the aoinal cost a£ 
tlic loan to tho Slate. 

3. For this capital .ontlay of *Bs. 101*6 the State will 
obtain, for ever, the charge imposed on the well after 
expiration of the 12 years’ Patta, soy 20 per cent, per 
annum, if my recommendation in paragraph 4 is adopted. 
There arc indeed few investments which yield so large a 
.return ns 20 per cent 

4. I recommend that this ' charge be_ fixed at B«. 20 
liltnuk-la in excess of whatever the 60 bigha" of land may 
he paying at the revenue rates of the village, ris., Hs. 20 
should bo added to the jama of the village, and to the 
PAatauni of tho well owner, after 12 years from date 
of completion of the well. 


ll.—Kote vj)oii the Slalemcnis tif Ferosepur Irriyalion fnrnithed to the Irrigation Commusioit ly Fai 
Bahmlar 2Iaya Das, dated the IGth Octoler 1901. 


The co-opemtivo irrigation works in Ferorepnr appear 
from tlieso bl.atcmcnts to } icld profits as follows : — 

(a) to their owners a profit of above Bs. 3 per acre 
upon an outlay of nil. 

(5) to Government a revenne of ahont IJ lakhs of 
rupees upon an outlay of nil. 

(tt) hfav bo othorwifo stated, fix., that the nrerage 
increase of tl.o value of tho irrigators* crop*, by irrigation 
from the works which they own, is Bs. 6 per acre, from a 
capital outlay ol Us. 6*S per acw — irhicti oulhiy lis«, liow* 
ever, been recouped, with a largo margin, in tho conversion 
of 0.t,G33 acres of nncnltur.ible anil nimloable waste into 
ralualiioamble land by deposit of silt { 

(i) may bo detailed os being one lakh of ' wafer ndran* 
tage ’ rote on an overogo iirigated arcs of 170,003 acre*, 
and more than half a lakh of • dry ’ revenue on the above 
34,63.1 acres of land rendered assessable by the canals, and 
assessed to revenue in the Settlement of 1S$7*30. 

2. These results arc derived as follows from Bai Bahadar 
hlaya l).-is’s statemonls: — ^Tlio grand total of 20 years* 
irrigation is shown by Statement C to be 3,032,607 acres. 
The total capital co*t by his Statcinont A is Its. 3,SJ,2.|0 } 
and the total cost of silt clearonce, e.stablisbmcnt and other 
maintenanre expenses tor the 2l5 ye.irs is shown in State* 
ment B a< 11s. 16,33,766. The nuivimuin irrigated area is 
shown by Statement C to have been attained in 1000, being 
278,S23 'acres j and tioin that stat.-meiit the averngo of 
the period 1S30*1'7 to 1300*01 is 170.S1C acres. Taking 
the future average for safety at the latter figare, the csiiital 
cost upon that average is Bs 6*7*7 per acre. The average 
cost of maintenance for tho same period of five years is 
shown in SUtement B as Bs. 1,31,076, .which falls on the 
avciago of irrig.stion for the period at annas 10*11. The 
initial null annual cost of tlio canals may therefore betaken 
at Bs. 6.S per acre and annas 11 per acre respectively upon 
the average iriigated area. 

S. The average increase of valnc of crops by this irriga- 
tion, in Fazilka, was estimated by Mr. James Wilson, 
&ttlement Officer of Sirsa, at Bs. 8 per acre in a note, 
dated 13th January 1884. Mr. Francis Scttleuirnt Ofliccr 
of Fero/epur, in a note of 2Sth October 1890, cstinintoJ tho 
value of increase in Ferorepur at Bs. 2-8 to B«. 3 per 
acre, ” after deducting cost of clciirancc and cstablislirocnt 
together with a small aliowancc lor tho capital sunk." 'flic 
similar Government inundation c.annls in Montgomery charge 
an averngo of Bs 2*8 per acre for natcr, which is presum- 
ably estimated at half the increase of value of crops from 
the irrigation. On these data a safe estimate of the averngo 
increase of value of crops by the Ferorepur irrig.ition is 
Bs. 6 per nore. From this profit may be deducted Bs. 1*7*0 
peraereas follows: — Averngo cost of niointcnance shown 
above Bs. O-ll-O ; average of ' water advantage* rato fakcii by 
Government Bs. 0*12-0 ; total Bs. 1*7*0 The net profit of 
the irrigators is therefore Bs. 3 to Bs 4 per aero yearly ; and 
this is nponan outlay of nil because the accounts made np 
to 1833*96 showed that, up to that year, the canals bad 


paid oir their oipital cost, and all maintenance cliargcs to 
date, with a halanea of sixty-seven lakhs of rupees, ns 
follows: — 


Cr. 

(1) Inament ol vatce 
ot ai,ee.3 aerr« 
SliOUIl tij list 
llahsCAr Stnva 
I>M fniir lie 
s irrf j ficare, ol 
1**7 lolavpUeu 
** ira-tp unent- 
tnral tc lai it that 
pa, tven altud 
sn.l iraOc Into 
fcrttlfi anJ lies 
land *■ . . 


Dr. 

Caidlal enUai aril coit 
ol instntsnance to 
l^lli-M, Bf. lC,7i,035 
o”.aaj, • a . irlatbs 
Dalaacc • . . 07 „ 

E» » 


SOhUit 


(!) Inerec'fnt of valae 
of eii.lva) aeRi ol 
* dry * la*ie coo* 
Te*|/'d to ' Irrl" 
paled* . , a 


(3) uatsr rent Bt Ps. 
2.* 0 p-t «'rv, 
oliislinODlttiave 
lcrnialdha>1tl>e 
cinil, lieeii isin- 
BIR-rted Ig Cav- 
er’imei.t. ou 
2, a.*, '1*1 arrcj 

irrlcatcd on to 
Its; SO . 


,, 
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It rosiills that the profit of the irrjgntiiin is really from 
Bs. 3 to Bs. 4 per aero on an outlay of nil. 

4. Tiio profit ot the GoTcmmenl is also about 15 lakhs on 
an onl1.iv of nil. The Govrnimcnt Besolution No. 43 of 
tho Gtli August 18‘'6 ciliinntrs tlio Government profit nt 
Bs. one Ickh ye.irly, and paragraph 6 of Bai Bnhnd.ar Jfnva 
Dis's note, which aceomp inics IiU statements, states tno 
yearly profit nt that figure. But one lakh is the ‘water 
nilrnntage ' rate only, whereas the ‘ diy * revenne on 0-4,633 
acres of ivnstc land, above shown as mado arable by the 
cniinls and assessed in 1837, must be at least half a' lakh 
more. The result is that tlio Ferozopur eo-operativo iniga* 
tion works nllord to their owners n profit of seme five to 
six l.ikhs per nniinm (170,000 acres average irrigation' at 
from Bs. 3 to Bs. 4 not profit per acre), and to the Govern- 
ment a profit of nboav one and a half lakhs per annum ; in 
both vases upon nn outlay of ni7. 

6. Tlio above is tlic rosy sido of such nn undertaking. 
The reverse sido may ho seen from tho fallowing extracts of 
Captain Grey’s printed report of 1876*77. It accounts for 
tiio lack of response to tho hopes expressed In Fnnjnh 
Government Besolution No. 43 of tho Glli August 1835 
“ that the success which has been obtained in I'crozepar will 
cneourngo ofiicers in other districts favonrobly sitnated for 
the constiiictioii of inuiidatioD canals to carefully consider 
the feasibility of the creation of snob works, and to use 
their best ctTorls toindneo the villagers to combine for their 
execution ": — The Lientonnnt-Govcrnor of the Punjab 
passed tho 16th — 17th February 1876 in the Zira Tahsil of 
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this disiricti Tbronghotat tbnt time Le was completely upon them, bet that they ebonid not prcTeot otbeTs from Col, G-rty> 

mobbed by zamindnrs of that tnbsil petitioning against the doing so * * ** Tlie difUcnlties entailed upon mo ■ ■ 

continnance of tbo canal audortnkiiigs. Canal opomtione by this general rorolt against the canals ircro enormous. 29 Oot 01, 

bad been appointed -to commence in January, and from- When the Lioutennnt-GoTornor’s ordeis were bruited, with ' ■ 

thattiiiio till the Iiicutcnnnt'Governor’s ariival frequent exaggerations, thronghont the district, I found my hold 

deputations of zamindiiris from all three Tnhsils concerned on the people completely gone. It is very certain that no 

bad been to the Commissioner at Lahore to objcot to the great co>operatirc work was over yet accomplished, even with 

canal work,— and petitions had been addressed also by post a consensns of opinion in its favour, where it was at the 

to the Lieutenant-Governor. "When, however, tho_ latter " option of eacii individual unit to Airk his share thereof • 

was iu Zira, it was only the zamiudars of that tnhsil who at any moment that the feeling of present laziness overcame 

besieged bis oamp * * * ronleontcnts the desire of fiilnro advantage. • e • I wos then 

urged, in foot, that canals were a' nuisance, and that they in the following position : — 1 had on iny hands a system 

dld'not wish them introduced into the district. On the of incomplete canals ; for the credit of the Jiritisli ndminis- 

other hand, all the influeutiul zninindnrs of the tahsil tration I was bound to complete them ; and I had iioithor 

collected to petition the Lienteuant-Unvernor that the funds nor labonr wherewith to do so. The season's work to 

short-sighted folly of some should nut act to ‘the prejudice be done comprised 45,355,011 cubic feet of excavation and 

of all. The Lieutvnnnt-Govcrnor. after he.aring the argn- 6,024,008 cubic feet of dams and embankments, or a total 

meats on both sides, decided, on the general question, that value of As. 93,SGC." 

those who did not desire a sbaie in the canals need nut woik 


1. Q. (ric JPrcifdfMt.)— You are Snpotintendent of the 
Bahawalpur State? — Yes. 

2. Q. Ilow long have you been there ?— Two and a half 
years. I was there before os well. 

3. Q. You have had a good deal of experionee of the 
Punjab?— Yes. 

4. Q. Have yon lutd pcrcoiially to deal with famine 
relief ? — No. 

£. Q. In yonr memorandum yon mention eo-upcr.ttirc 
canals. Wliat arc they ? — Suoh as the people eonstrucl and 
manage themselves. 

C. Q. IVhy do yon s:iy that they should he dismissed 
from cunsideratiiin ? — Tlie circniurtnuces for their construc- 
tion were particularly faroutable in Fcrozcpoic, hut they 
will never he made again. 

7. Q. They were constrncted nhont 25 years ago ? — Yes. 
I saw no chance of onytliiiig being done, so 1 held incclitigs 
and invited people to join. The Llentcimnt-Govcrnor came 
over in the second year of construction and detci mined to 
SCO things for liimsclf and the wliolo matter dropped, sol 
was in the postlion of having nnfinished canals on my 
hands. However, 1 borrowed the money, and the thing was 
dune. 

8. Q. The system could not bo generally applied ? — No. 

9. Q. Have you any faith iu Distrlet Boards being able 
to work a canal ?— In’i’crozeporc they do. On lire 15(Ii of 
January the liendmcn ineel together and pass the n'.counts 
for the previous year nud estimate tlio expenditure for the 
future ; this they distribute over their irngatcil lands by a 
rate which is now about throe uuuas per core. I don't tli'ink 
it can be done again. 

10. Q. You arc clear that District Boards conld not do 
it?— Yes. 

11. Qp Y’on say in p.'irngraph .1 of yonr note — “ My 
opinion is that the days of inundation canals hare passed, 
rivers aru being tapped to a degree wliich lowers tlio value of 
these works by depriving tliom of the oarlv and lats waters." 
Will you kindly give some doi.iils ?— Wc reckon that we 
lose one foot of depth a*, the beginning of the floods and 
one foot at Iho end due to the pcrcunial canals. Our statis- 
tics show that wo lose this. 

12. Q. Yon have got a system of gauges ? — Y'os, tlio 
whole thing has to ho thorouglily worked out. It is n very 
important matter. Wo have gone os far as iiossible in meet- 
ing the loss by deepening and regrading. 

13. Q. Yon say that a dam can arrest some of the floods 
for years ? — ^W o believe tbnt. 

Colonel Gray then described from the map a scheme they 
had on hand for a canal above Rasul, hut which was iinpossi- 
blo without a weir. He said there was room for eight to 
ton Inkhs of people. 

14. Q. Is the population thick ?— The pcpnlnlion of 
the Bahawalpur State is only a litUc over eight Inklis. There 
IftMn far as maiiy more. 

18. Qp Is there room for a colonisation scheme ?— Yes^ 
on a very largo scale. 

10. Q. Would the Diirbnt pay its sbaroin the weir F— 
Y'gs. I am putting forward a seheino now. 

J7. Q. YoB kaotrnapheestrltere a-ater eaald be efored f 
—No. Tlicrc is no place in Ferozcporc or in any placd I 
am acquainted with.- 


IS. Q. Do yon think people would be contented, hnving 
started witli canal irrigation, to make wells to eairy the crops 
to nmtnrily ? — 1 have always regretted to see the extent to 
which canal irrigation tiirows wells out of use as on the 
Jnmna Canal. Toe iinir.ral tendency is of coarse to close 
wells and ttikc tlio much easier flow. 

19. Q. Do jou ihiiilc it practicnblo to caiiipol the peoplo 
to take to welt irrig.ition i — I tiiinl: it might bodono if tbo 
canal water were given to the village for a limitod nren only. 
The snipins water conhl tlion be used to extend irrigation on 
the c .nals. 

20 Q. Does that mean that iiic field could bo irrigated 
partly by eanals and partly by wells ?— "'ith the aid of 
c.inaft the will's irrigation of 20 norcs wonid be dpuhicd or 
trebled. Aec’jrdmg to my expcricnoe, whoiiever no give 
inundation canals, the p''op1o, on finding the canal srnter 
uncertain, sink wells. Dnrirg the Inst two years applica- 
tions have bcrii put in for n little over 11 laklis. In 
Bahnwnl|mr we imve already paid ont As. 8,84,000. They 
find it profitable to hnvo tho wells, and I find this n most 
satis faelory investment of money. 

21. Q. Are fal'avindvnnccs given as in British territory? 
— Yes, but freo of interost, and the peried of recovery is 
12 to 20 years. 

22. Q From yonr prsriotis oxporionco of districts nndcr 
British rnlo,do yon tbink'.fal'aof advances necessary P — Yes, 

23. Q. In Haliawalptir is there a simple way of getting 
tho money? — Yes. the ndministralion wanted to licdgo tho 
system round witli protectiro measures, but tbo peoplo would 
not take tbo iiioncy till tlioso were relaxed. 

21 Q. Yon hnvo soon misoliicf done by too mneh pro- 
caution ? — Yes. 

25. Q. I Biipposo in linbawalpnr the people aro looking 
with considcrahio alarm on tho proposal for tho Lower Bari- 
Uoab Canal ? — Of courso, tho pooplo quite sco that 
oven with this canal, if wc get a woir in tbo Sntloj, it will 
revolutionize tlio irrigation. (Witness described on tho 
map where tho weirs could he piaoed.) 

2B. Q. (Afr, TTipAam.)— What aro tho fnots in regard to 
the Bahawalpur canals running in the rahf ? — We liave got 
fonr running now, wliicli, I think, will run up to Christmas. 

27. Q. Do tiiey nlw.vys run up to Clirlstraas p — Yes. 

28. Q. Do the same canals run ?— Not necessarily. 

29. Q. Arc there always some canals running P — 1 have 
never known when wc have not hnd one or two. 

So. Q In suite of tbo fact that the onnals have been siltod 
up F— Yes Working in quicksand is n spocinlity of tho 
people of liahnwaipur. 

31. Q. You menn to sny they clear the sand away 
much lower thnn tho surface of wntcr in tho river P— Yes, 
two or three fret below zero. 

32. Q. But you can't got water all through tho cold 
weather ; yonr canal is silted up P — Tliey turn to and olcnr it 
out— have been doing this for a great number of years. 

3.3. Q, They get it olearod out before February or March P 
—Yes. 

34. Qp With regard to wells, is it not necessary to havn 
wells to nuitnio rahi crops P — It is very necessary. No man 
lilies to put in rabi without a well. Yon might tay it is a 
tfne qttd non. 

85. Q If tliey flood the land in Angnst or September, they 
require tbo assistance of the well Inter on P— Yes, I think so. 

E '3 
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Col. Orey. yfith reference ton remnrk wbicli fell from Mr. Me^ we 

supply borers nnd boring tools to well sinkers free .of 

20 Oot. 01. expense ; we find it well worth the cost. 

36. Q. (Mr. Iblttson.)-ls the nssislnnco largely inndo 

nsjofP— Tes. 

37. Q. (Mr TTifson.)— Wh'nt does Government get from 
the d'eiclopmontoi the inundnUon cnnnls iii Kcroioporer 
My information is rotber stale. It was getting some years 
ago 11s. 07,000 a year. 

38. Q. Owing to onbnnced roTonno?— Yes — ‘Water 
advantage rate.’ 

8D. Q. Has Government advanced money or spent money 

in developing this sutemf— No. 

40. Q. As Government gets more increased revenue, would 
it not be reasouablc tooxpecl it to improve the 

No ; a condition which I made (or the people was that they 
should Iiave the canals fiee lor a certain period only, vt:., 
till expiration of the settlement ; this came to thirteen years. 

41. Q. Do you think that the sy stem bj which tbo peoplo 
thcmscitcs mnnngo their canals and iiiaintiim them can bo 
continued imlcfuiitol} ?— Yes.ifj’ou can got the men s if you 
could got another Maya D.is. 

43 Q. If you could not, do yon consldor that Government 
should ooniinuotlioninnageinenton the present footing or 
charge a watei-mte ?— 1 think the people would f-refer doing 
it alone. The idea is that .Mayo Uiis should train a in«n. 
That was my idea. Jio Inis a man in tminiiig in whom 
ho hiis great fnith. 1 think it would be worth trying. 

43. Q. If ho docs not succeed P — I think the people 
would ptefer being left atone. 

41. Q. Suppose Government did charge wafer-rates, 

what rates should they charge p— The cost of niBinlcnatii.e 

lis. O-U-6 per acre irrigated ptnn the present charge ot 14 
nnmis per acre water adraiiUge rale. 1 aould not put 
oil more, ns Government bpoiit nothing on tlio work. 

45. Q. You said yon don’t think a similar 
ciltmla could be (iltcinpted unywhuro tlat? . —I dou t tUiuk w 
could. 

40. Q. Would you encourage prlrnte owners to tnako 
canals of their own clsowhcio? — les. I dont ecc any 
objection. 

d7. 0. AYotdd it be bottcrin future lo encourage private 
owners to tnako canals or for OoT('ri.inent to make “‘“'"'’T 
Ml viea is that on inundation canals water is largely wastca. 
The water should be applied to tho best purpose only, I 
am Hut in favour of iunndatlou c.inuls except so far as a i 
orf interm nrtaiigeracnl. Troper siientiuc principles 
sbould bo introduced. 

48 Q. Is tboro a large area tbat can be irrigated from 
the ncir which yon propose P-Spc«king of Dabawal. 
pur, a couple of fall- would supply the water to t lo cirlinj. 
?anal«in the vrilcy. Wo will luivo to 
fiom tlie one single head. I believe also that 
nis-s of the water percidatcs hack {torn ilio irngntcd lan^d 
into the river Some Engineers siv that it all comes bach. 
Anyway, I should imagine tliat lids irater peroolnling 
back into the river will supply means fur widl cnlnvntion 
111 the valleys. If you have waler within 30 feet, it is ns 
good fls ftU}* iiiun could wish. 

<2. If Tou feed an inundnlion canal from n pcro’imal 
canal, is there no ’danger ? — 1 don't soa that, if yon drop tho 
nntcr by lulls. 

60 Q. Hut why sbould not the Valley Canals eontinne 
to work ; there will always be surplus water in H'® - 

Doubtless thcro is nlwnys tliat with a weir. ^ ^rt on 
of the supply will pass on and can be utilircd if they sink 
beds low enough. 

61. Q. If the water of the Sutlej were taken out on tho 
left bank, is there sufficient land rtmninndnblo to "f""® 
nil ?-I think there is, in two-thirds of the Bihnwalpnr 
State territories wlierc it w level ns a billiard table except 
for occasional sand-hills. 

62, Q That wonld bo commanded by a canal? — Yes. 

63 Q. If these weirs wore made, Babawalpnr would bo 
prcpaudto nay a poition of the cost P-As represented by 
me, yes. I think, too. tbo Nnwab is fully persuaded of tho 
henofit that would be derived. 

64 Q. Is there n sufficient sum likely to become nvail- 
ablo to spend on large woits of this description P— I think 
wo could have 40 laklis of rupees ready in eight years time. 
Tbo question won’t arise before then. 


66. Q. Whore would tho colonists como from?— They 
would pour in from Ferozeporo nnd Patiala. 

66. Q. You have already British subjects there ? — Yes, as 
far as this canal extends, it is entirely popnlated by 
Fcriizopore Jnts. 1 got thpm in 1871-73. Tliey setHcd 
on tbo condition that this canal would bo_ mado. The 
land is now protU- well irrigniod. They wiU not ordi- 
narily settle in the valley. In recent years immigratiun 
has beon chocked by tbo late Nnwnb’s sporting proclivities ; 
aJnt docs not care about being dingged out fur three or 
lorn days for driving game. 

67. Q. And, generally' spo.aking, there is no diffioulty in 
attracting men from Biitisli territory? — No dlffioiilty. 

68. Q. I understand yon advanced about nine lakhs of 
rupees taiaoi t — Wo ndvanoed Bs. 8,61,36'.', which have 
been given out witlioiit interest. All this has been done in 
tho lost two years, 1600-1001. 

69. Q. Ill time, necordiiig to your plan, no loss will be 
incurred as regards payment? — 1 don’t see how lo'S can be 
incurred if the well is mads. The money is ndvancoi by 
degrees. Tho money is put into the soil, nnd tlicre is ilie 
man’s holding, 

60. Q. You advanco the money witiiont interest oiiicfly 
owing to prejndieo against interest ? — Yes, (or no other 
TcasoD. 

Cl. Q. You mado a calcnlation as to what loss would bo 
incurred by tho Stato tliruugli not taking interest ? — 
My calciilatioii is nttnel.cd to my momomndum. i iiiako out 
that tlio State gums 20 per cent, even without taking 
interest. 

62. Q' 1^1^ Htnte gets, on the oxpiry of tho period of 
exemption, twenty rupees n year? — ^An average of twenty 
iupi.es n year. 

63. Q. In tho case of boring tools, are they only ii«ed in 
finding tlni stnituin of water or do they n<sist in the actual 
cxe.iviition of the well? — No. They only have a diameter 
of two to throo inch..>i. They nro screwed in, nnd if tlic^ 
lirtnt- tin hitter Water or meet Adn rliard nan), the niaec is 


U1 bnix illiuu lUisilvas »aiu siesvstbu uasu 

bring up bitter ivatcr or meet Ann (hard pan), the place is 
nbandoncil. 

Cl. fj. 'IhoAdnyon apeak abont in yonr memorandum 
is often six or ciglit feet tliiek. Is it ever broken through 
to see what is below?— I don't kiion'. I see scoies of 
wells nbaiidonoJ. 

05. Q. Hot would not this hSn bo an execllciit founda- 
tion foi the well ?— No. It is too near tbo surfoce. 

60. Q. My ide-ais to breni; through the Ada : wonld it not 
be a great assistance ; is it not wortli trying ? Would it not 
give sullicirnt wnlor from below? — I daresay, lleennn 
at gio.it eo't and immense diirientty broke tlirongh two or 
three to get pare water. Witlioattb.it wc w ere plagued 
nitli scurvy owing to tbo salts m tbo shallow wells. 

07. Q. (.Ifr. Ibhetton .) — Why da you think District 
Boards will not innuagc c.mals ?— The composition of the 
Board. 'The Board that manages the canals should he com- . 
pe-ed of men who are vitally conecraed. 

CS. Q. Von have no hopo of management by Dis’riet 
Boards? — No. 

O'.i. Q. One result of n canal being taken over by Govern- 
ment would bo that the co-nporntirc labour system wonld 
be abnndnncd nnd a rate would bo charged to cover tlic cost, 
'Thai svould be very unocceptable to the people ?— No, 1 am 
not sure that it would. 1 think they would prefer to pay 
tho ■value in Porozeporo, but whether it would finally suit 
them, I don’t know. At )irescnl anyone who does not wish 
to work I’nys the value of the cubic contents ot liis share 
of clc.amncc, nnd a contmetor is always willing to take it 
over. 

70. Q. It would bo ndinslvantagoon tbo whole to give 
up Statute labour ?— Yes, I think so. 

71. Q You are very strong on tbo point tbat canal irrign- 
lion should supjilcincut svell irrigation and not supersede 
it? — Vos. It is the well that supplements the canal; the 
rabi nannot bo trusted to the canal. 

72. Q. Aro yon referring lo inundation cnnnls only ?— 
Yes, 1 am not contemplating tbo great canals that take off 

' from the foot of tho liimnlayns. 

73. Q. Yon me referring to wells ot which tho depth ot 
water would nat.be vnriableP — Yes; bnt nil canal-fol 
wells siuk sliglitly when the canal is dry. 
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74 Q. Yon don't nish it to be npplied to tbe Sirhind 
and Jnmna Canals P— Hardly that; I think the restriction 
of canal water and the use of wells to snpploment canal 
iirigatinn is nnirerfolly desirable, though on perennial 
eaniils the rabi is not actually dependent upon wells. 

75> Q. Yon do wish to inclnde the Western Jamiin canal? 
I inolnde the whole. 

70. Q With reference to what yon say in para. 6 about 
well irrigation being supplemented— take the ease of a canal 
of which the flow it continuous. As has just been pointed 
out, in Older to aroid the canal superseding wells, you 
would hpiTO tiro distinct areas — a canal area and a well 
area?— No; that has been pointed ont, bnt I da not agree 
—I think it perfectly possible to limit the number of canal 
waterings and leave wells to do the rest. 

77. Q. Is it not a foot that on the introduction of a canal 
the whole agricnlinml economy changes — for instance bi<» 
cattle are required to work wdls. Would not Hint create a 
difficnlty ? — Y'es ; ns regards the fact, not ns legiirds the 
diflienItT. The canal necessarily itself raises water level 
and renders the well easier to work. 

78. Q. Y^ou don't think that difllanlty will arise?— No. 

70. Q. Thongli yon think the days of innnd.ition irriga- 
tions aio passed, you wouM still utilize flood water by 
inundation canals P—Ceitainly, till it could be hotter 
utilized by scientifio canals from weirs. In the con* 
striictioii of innudation canals the money is less well 
applied, it is better used np on ermngemeats which will 
give two hundred acres to the cusec. 

80. Q. Yon propose to take away the whole supply of 
the Sutlej at the beginning and end of the season and 


utilize it higher up ?— Yes. Of course, that is below 
Faziik&s 

81. Q. How about the people in the valloy ? No money 
can compensate them for the loss? -We have talked that 
over m Bahawalpnr, and agree that they will bo perfectly 
compensated by being given suflioient land on this new 
carnal and money to build, while at the same time fcediii" 
tho esiating valley canals os far ns possible. ” 

ft* You would move them npP— Y'es. Of course, it 
wonld be a complete revolution. 

88. Q. Have yon been able to make improvements in the 
taKavi procedure P— I think I have succeeded in making 
ransidsriible improvements in Bahawalpur. YVo want no 
inquiry by tho Itevenuo officials. 

84. Q. How do yon manage to dispense with tho 
Falwari arid Kannngo?— We lako tho particulars of the 
man s holding ont of the sotlleinont file and accept the 
last entry recorded in tho annual papers I had great diffi- 
culty 111 oDtnining this exFiiiplion, but I proved tho 
advanlago to tho Dnibar on the evidence of the men who 
p.aid Isrgo proportions of lakavl grants to tho Tahsil 
ofnamls, and ihs Durbar agreed to accept extracts of the 
revenue rccoids. and Hint the money should be paid on the 
spot by the kardaro themselves. 

85. <2- A suggestion has been mndo Unit Government 
shonld make wells in i>rivnto lands. Do you think the 
scheme wouid work F— 1 cannat imagine it. If a man 
wanted tho improvoii ent, he wonld ninko it himself if 
tatavi were rendered ca^y. I don't think ho wonld care 
about a State encumbrance on his land. The land wonld 
not he his own any more. 


WiTjiESB No. 10.— Me. E. Stkbb, Director of Land Beeoids, Punjab. 
JLImoraiidum on wellt. 


Hiss AD. 

The area under well irrigation in the Hissnr District, 
excluding the Sirsa Tahsil, was 1,802 acres in 1892, and 
the average of five }ears, 18S8-1892, was 1,097 acres only. 
The reii'son for this insignificant area was that, except in 
the neighbourhood of the. canal and the Gliaggnr and in 
the central portion of tho Bhiwaiii Tahsil, the depth to 
water is 100 feet and more below the level of the ground. 
In tho Gontral part of the Bhiwani Talisll tho Bliiwnni 
Bagar water is only about 05 feet from tho surface ; wells 
are common ; the soil is to too porous to retain water in 
natural tanks, and wells must be made and used for 
drinking purposes , 

2. Blsowhcrc what few wells there are, ore meaut prima. 
rily for drinking purposes. They nio generally near the 
village side, or round the village tank, and sometimes a 
little rabi is grown on tbe land attached to them. 

3. Tho cost of building a pahka well in the p.irts where 
water is at a depth of 80 to 100 feet or more varies 
from Bs. 1,000 to Bs. 2,000. In tho central portions of 
the Bhiwani 'I'nhsil, where water is near the snrfaee, a 
wall can he built for from Bs. 500 to Rs. 700. In tho 
latter tract temporary kachcha wells ara much nsed fur irri* 
gatioii in Eca'<ons where the rainfall has been too late for 
suffioient iAarif sowings. These wells are quickly and 
inexpensively m.ide nnd ronghly fitted with a rope and 
bucket. The principal crop grown on them is barley, and 
when this has been reaped, the wells are descited and often 
fall in. They are olcared ont and repaired when ueoersity 
for their use arises again. 

4. To work a well, fonr pairs of bullocks are required 
with a driver to onoli pair and a man to arrange the flow 
of the water from the wator-obannel into the bods into 
which tho field is divided. Many of the wells, if constantly 
worked, become brackish, and even when a small quantity 
of barley has been sown, it is almost as dependent on the 
winter rains ns if there bad been no woll. In fairly good 
years only a few wells nro worked for irrigation, bub in bad 
years most of the wells are in operation for a time cither 
for drinking or for irrigation purposes. At the scttlemnnt 
of 1803 a rupee an acre was impo.sed on well irrig.ition, 
but at tho revised settlement of the obahi land is assessed 


ns barani. There is thus do deferred assessment on Mr, Suiet. 
ac'oount of protective leases for wells. 


^ 6. Sirsa Tahsil.— Iho only part of tho old Sirsa District 

in which iriigntion from wells is of any importance is * 

Gb^ Hithar on the Sutlej. Here water is sweet and 
within 40 feet of the surface, nnd near tho river it is within 
20 feet, nnd kachcha wells van easily be made nnd woiked. 

Tbe area irrigated from wells varies considerably from year 
to year, YVbcn the fluids fail, the pcoole devote all their 
energies to their wells, bnt ngnin when the floods are 
favonrable, they sow a great deal of lend with tho help of 
tue floods and then iiri^ato a large proportion of it from 
the wells, and the best crops nro most easily got on land 
which has been moistened and rendered fit for suwmg by 
tbe_ river floods nnd lias afterwards bad its supply of 
nioistnro kept up by irrigation fiom a well. Although 
there bad been nii iiicre.ise both of wells and of actiiiil irri» 
gntion from wells since the settlement of 1853-1864 
Mr. Wilson noted that at tbe time of the settlement of 
M79-1883 tho villagors of the Ghnggar Valley had not 
developed irrigation from wells to such on extent ns they 
might. They say that the sandy snb-soil in many places 
docs not allow them to nse kachcha wells, nnd that pakka 
wells are too expensive. The oost of construction of pakka 
wells varies from Rs. 200 or Es. 260 near tho Sutlej, where 
the wafer level is within 40 foet below tho surface, to about 
Rs. 500 in tho Ghaggar Valley, and some of them are 
liaWo to be covered by tho river floods, but when tho floods 
subside, they can be cleaned out and set to work again. 

6. .Kachcha wells are nsed near tho river where water is 
within 10 or 15 feet of the surface, and cost at most nothing 
to mako, as they are lined only with the stalk of the sarr 
grass or with brushwood (pilchi) and are intended, to last 
tor one harvest only. ^ ear the river thoro is always plenty 
of water, and tho supply in a pakka woll never fails, and if 
a kachcha well falls in owing to tho dripping of tho water 
on its sides, another can he made close by with litlle trouble 
or delay. On page 220 of the Settlement Report of tho 
Sirsa District Mr. Wilson wrltos os follows “ Tho suuplv 
of water seems to vary partly with the distance from the 
river and partly with tlie nature of the strata through which 
the woll is dug. Near tho river there is always plenty 
of water, and the supply in a pakka well never fails, and if 
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Mr Snhei ® Jiaohchtt well foils in owing to the dripping of the water 
' on its sidos, another eon bo inodo close by with little 
on Q I n-,: tianble or delay. But furthor oQ it is found in many parts 
g uci. u i. ju reach on nnfniling supply of water it is 

necessary to pierco an impermeable stratum of hard arhito 
clay (laggi miiti) colled the /rdn, sometimes 18 feel thick, 
and wells which only go down to this stratum are depen- 
dent 'on percolation only and soon run dry. 'Where tho 
/lan has been pierced oven by a holo n few inches across, a 
constant stream of water comes up from below j bnt it is 
ohen too hard and thick to bo pierced by the simple boring 
rod used by the peasants. 'Xhis is merely a long bamboo 
shod with iron, which is raised by scroral men, strnck into 
the clay and shaken about. A number of wells in tho 
south of the ebak liarc been abandoned ns useless bco.auso 
the ohango in tho cenrso of tho river hat caused the water- 
level to sink below the Adn, and complaints of tho idn 
are common about Salcmtliali, near the centra of the tract.” 
Again on page U of tho Settlement itoport Mr. Wilson gives 
an account of the underground w.atcr-loTcl of the diatriot, 
and shows that there is oridcnce that at one time the 
depth of tho water-level was less than when he wrote. It 
is possible that little engineering assistance to help the 
rillagors to picrco this linrd stratum may ^restore some of 
the wells tu workiug order. 

BomtE. 

7. There were 2,083 irrigation woils In use in the district 
and GSO out of nso at the last sottleiiicnt. These are 
worked by buckets and tope. Tho nverago depth to water 
is only 27 feet as compared with 62 feet, or nearly double 
in drinking wells. There ore n few wells fitted with four or 
three buckets ; nearly one-fourth of tho wells hare two 
buckets i tbo rest are worked by a single one. 

8. The unliucd wells are gencmlly of larger cireutn- 
fcrcuco than tho niosoiiry ones, and are of tlirco kinds. 
The first kind coniists of those which nro strengthened 
by a wooden fionio work down bcluw os n ell as by wattling 
ot farash bonghs ; these nro called ifothanalls and will last 
16—10 y cars s they cost Us. 00 — 70. The second kind 
have 11 nttliug only and ore termed Jlurwnllasj they cost 
Us. 26—80 and last 10 years. Tlio third class baro no 
protcotivo lining of any kind mid ore called Uolaw.iltas ; 
they are few in number, cost Us. 16 each to excavate, and 
Inst, if there is no ostnaordinary rainfall, for five years. 
Tho water in wells aiTected by canal irrigation has ri-cn 
cnotmunsly einco the canal was restored i and there U 
found in aonie nells of the low-lying canal villages GO— fiO 
feet of water, showing how far tho natural level was once 


below what is now has artificially become. Tlio wells in 
use and out of use nro olassified os follows, ocoording to 
quality of their contents -. — 

Kumber of wclla. 


Sweet water 




. 1,310 

Ualinnla . 

• • 



. 64G 

Motwolla . 

• • 



. 39 

Bitter . . 

• • 



. GOi 

Salt water . 

• • 


• 

. 228 



Total 

. 2.727 


Neatly oil tho wells out ot use belong to the last two 
cinssos. Tho land irrigated by the bitter welU has to bo 
ebanged every year or two years in order to ovoid tho 
cxccssivo development of salt efiloresocuee. Tlio irrigated 
nica per well threugbout tbo district is ton ncros. The cost 
of masonry wells for irrigntion varies from Us. dOO to 
Us. 000. JOnriiig tbo last famine many, of tlic wclls^rcamo 
bruoUsb nnd the barley crop grown on land irrigated 
froro^ tbom withered. The lorgo incrc.aso in kaeheha wells 
in this district in tho famiuo yeors of 180G and 189(l-i!)00 
is very notiocoblo. 

Gveoaos. 

8. There wero 7,18C jiahka and 2,S7G kaeJtekti wells in use 
pd 1,\17 wells out of use nt settlement. Tlic nveroge area 
ittigable per well at settlement was 11 acres. The irriga- 
tion is wliiilly done by ropes nnd bnckuts. Tlio higher 
sjiring-lorels arc fonnd near the canal in Falwal, Nub and 
hcnixepiir nnd near the Jnmna nnd the Najnfgnrii and Kotin 
Jbils. Water is found nt grc.atcst depths in the west of the 
Bewari T.ilHil. The introOnotinn oF the Agia Canal system 
into the I’alival Tolisil^bas caused n lory great rise in the 
water levels.^ Tbo rise in many places is as inucli os SO 
ftet. There is some doubt wbetber this ri-e tins not caused 
on inerceso in Itch ctlloresccnco ; the subject is under 
enquiry. Tlio increase in kacheka wells in use in the last 
few years of drought is very iiotiecablo. 

Delhi. 

0. There were 6,8tl workiug wells nt soUlemciit. ot 
which C,S53 were masonry wells nnd 1,0S8 without masonry. 
Tho area irrigntod by these wells was 61,831 acres for 
masonry and 1C,IU7 acres for wells without masonry. 
Thc-c nro worked by two ways, — firstly by rope and bucket, 
nnd secondly by Persun wheel or /larai, Tlio fiist kind is 
used in the somlicrn part ot the dlslriot. Tlio table given 
below gives outturn of water with bucket and l'crsi.m 
wheel 1 — 
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Village. 

' Time of day. 

ts 

•m 

0 

0 

Ca 

M 

u 

Kombor 
cC laco lit Uio 

How manj 
xunthi ka 

Water in 
ouo 

»• 

P 

•m 

O 

Outtnrn 




A 

0 

poKa. 

chorea. 

turn. 

CA 

cne hour. 



1 

c. 

Q 

*5 




s 

V; 


rrpmni«n(» oj 
one liourt 


1 

Hatha. 

i 





• 

outturuo 1 


i 


i 






Charsa ■ 

Sonopat • 

1 

I 10 to n A.3X. 

1 

i 11 

0 

2 xnen on 
POKB. 

9 . . 

3 tnda. 1S| ars. 

9s : 

i 

310 mds. 

Do . 

Za'mporo . 

f 

{ ’ 

2 

1 

Ditto 

9« rfathcr 
abort 

2 mila. 20} ara. j 

1 

9S 

2G7 icds. 



A.3X. 

C 11 





' ( Hopo broken for 1 






i 



1 

ntes, ) 

Peratao wbccl 

Dagah . 

12 to 1 r.sr, . 

1 ji 

1 

— 

51 tinda^ 

3 STB. • • 

1 << 

StG zeds. 




i ® 

2 

2 men on 

9 fall 

3 nids. STl er>. 

113 

•tori mds. 



1 

l 13 


pegs. 


52ii2ar3. 11 
cba. 






f 12 

2 

Ditto 

9 full . 

3 tnds. 2'^S pra. 

107 

32S mds. C 



' 

t 10 




' nxiSir-.ll 
chs. 


arsa 


It is difficnlt to cstiiontc tho quautity of water required this would give very neavlv an ncto in a day ot eight 
to water a given area, but nt dillcronl rates of depth some working hours, Tho nctiiaf cctciit inigated is less than 
comparative idea may bo obtained nB_ follows, taking a 10 this coiisidernldy, nnd the depth greater. The expense of 
mniinds as tho faircH averages — This gives 1)10x8?=: sinking a well, of course, rmies rerr greatly neeording to 
27,977 lbs.— a cubic foot of water weighs 1,000 ore. or the kind nt soil in whioh it is inatlc and the depth nt which 
62ills.— BO that there would ho ii7i oubio feet nearly water is mot with. The wells arc sunk by men of Jhinwar 
poured out in one hour. At on estimate of 1 mob depth caste, who get from 12 annas to a rupeo per foot of 
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czcaTAtion The cleaning out of wolls depends mnch -on 
their position ; ono proteotcd bj a masonry coping standing 
a foot or t\ro above, tbo surface of the ground prevents 
eands'aiid eaitli from falling in. The Persian wheel, whiah 
has nothing of the hind, rcgnires more attention <tban tlie 
charea. Tlie latter, if kept fairly full .of -water, needs 
cleaning only once in five years und oftan.not then. 


Kaukjl.l, . Mr. Sj/iii. 

10. The following iignres tniion from paragraph 214 of 29 Out. 01. 
the Karnal Gazetteer show the increase in the cost of a well . 

for varying depths and the area irrigated from wells of 
difierent depths. These hgarrs ore, I think, foirly represent- 
ntivo far this part of the Pnnjab ; — 


Kainlic« of 

DflFTB or.WAXsit za Tatt. 

Co8x ztf Bcrrzfl. 

BmLOCKS F£B WirXBL OB 
BVCStBt. 

.. 

Cost of Rear, 

Abba isbioatcs xeb yruzst 

OB BUCKET. 

weUs» 

From 

To 

Maeonr;. 

Without 

mOSODTjr. 

tfembor of 
pairo* 

CoRt in 
rupecft. 

B 

Autnmn. 

1,930 


20 


6 


100 

25 

8 

6 

3,762 

20 

so 

225 

10 


125 

25 

8 

6 

125 

80 

40 




300 

80 

7 

3 

1,464 

40 

60 

SuO 

800 1 
to 'f 
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The irrigation is nsunlly by Persian wheel in the Eh.adir 
and in the Powadh tract to the north of tho Ghaggar, 
and elsewhere by rope and bnekot. IVator is found uithin 
SO feet of the euifaco in the Powadh Circle of Kaithnl 
Tahsil, in tho Jnrann rivenun, and within the caiinl tract; 
at from SO to 40 feet in the lower Kardnk and on the 
Jnmna watershed hetwoen 40 and GO feet in the middle 
Kordiik and in the Cliika Circle of Kaiilml and below GO feet 
in all the eontial und higher Xardak. In the Kaithal 
Ifnrdak and Bangsr tho water-level is below 100 feat. 

11. In the Pipli Talieil, which has now been oltachcd 
tolho Karnal dietrict, tho water-level varies Irom 19 to 
60 feet. I he area of crops raised on wells is estimated ns 
follows in parngmpli 3G of hlr. Douio's Settlement licpnrt 
of Karnal- Umballn 


Plrlt Tatiill CIrcIo, 

Arsngs depth 
olvelleU 
water. 

ycarl/BTOpace 
arct hnirataO 
' tiuvtct* 

1 




Fosu 

Acres. 

Bangar . 

« 

• 

24 

10 

K orthern Chnebra 

• 


19 

IS 

Southern Chaohra 

« 


25 

i n 

Bangor Peliowa • 

« 

« 

60 

I 


In paragraph 87 of this report Mr. Donie discas'cs 
tho olicct of remitting tlie nhisna on wells wliich had fallen 
in. It wns apprehended that this pioposel might innko it 
preCtaUe to ab.andon existing wells lor the eako of the remis- 
sion of ahiana Under the existing rules, the abinnn revenao 
on a new well is reniittod for 20 years from the date of 
eonsti action. Tho annual nbiana on « well is cstim.atcd nt 
Ils. 16 to Bs. 20, and tho total remissinn (“protcctiio loa-ic”) 
therefore ninonnts to from Bs 300 to Bs. 400. In 
certain circumstances, therefore, it a well can be eonstmetod 
cheaply and loans obtained on lavourahlo terms, it may ho 
more profitable to abandon an existing well and make a new 
one than to pay tho ahiiina on the old one. This diroussion 
has some bearing on tlio question whether interest on 
taittri loans should be foregone or not. _My onn _ opinion 
is that tlio zamindor docs not trouble his head with long 
calouintions ofthe nltimato profit or loss of a transaction 
extending over 20 years. I think thnt the Soltlomont Com- 
missioner proposes to note, on the question whether f okaoi 
loans should not bo ndvanoed free of interest, and I will not 
hero enter into n detailed disenssion, but simply record 
my opinion thst tho abolition of interest will, in m» opinion, 
do voiT mnoh to increase tho popularity of tahivi loans 
both with tho people and witli the tahsil olficials. and that, if 
it is necessary to prolcflt the rights of Government to n 
fair return for tho money lent, I think that this could bo 
done more conveniently for nil concerned by reducing tho 
term of tho protective leases on now wells. 

Umbalu. 


* 12. Tho number of wells in tho Uinhnlla District nt 
tho Inst settlement was computed nt 6,8C8, of which 2,013 
were nnbrickod wells. The nvetngo 
Pngo 78 of tho Qoxot- j jpjj, water wns 39 feet and 

ranxironm depth about 70 feet. 
The depth inorcases as ono pro- 
ceeds westwards and southwards, 
but this rule is modifiod by tho effect exorcised by tho 


Bevonuo Boport lor 
1892-1893.' 


hill streams in raising the wntor-lovel of the Bot and two 
Chaohra Circl.s. The only parts in which wolls are exten- 
sively u.'-cd over any conaiderablo area are the uplands of 
PipIi and llnpai Tnlisils. Tlio wells are only worked in 
the day-time. Buckets and rope and Persian wheels are 
used. The |«cU appliances of hiioket cost abont Bs. 17, 
and the nnnnal expenditnre may be taken about tbo same 
Biiffl, for, while some purls of tho apparatus last for several 
pars, the rop.‘ and bucket, which cost Bs. 6 or 11s. 7, should 
be ronutred twice n year if the well is fully irorked. 

13. Tho cost of ainking n well varies in different parts 
of tho district from Its. 25U to Bs. 375. Fonr bullocks are 
required to woik a well all day, and in the Bangar Circle 
there are usnally font for each well. Id other circles two 
ore oftener employod, bnc of course a great doal depends on 
the means and industry of the oultirator. In the upland 
eircles a good yoke of oxen costs about Bs. 80 or Bs. 90. 
Tho ptico lia.*! doubled in the p.ist30 years, and will prove 
n hindrance to the extension of irrigation. A good pair 
of bnllocks fully giown now costs at least Bs. 120 to 
Bs. 160, and thoy nro naturally very cnrcfnlly looked after. 
A very noticeable featnre of the htotistica is the enormous 
incro.aso in kachcha wells daring tho famine year of 
18il9 1900. The figures for kaeheha wells rose from 6,201 in 
1898-1809 to C,928 in 1899-19'I0, and the area of orops 
matured by well irrigation wns far laiger in the famine 
years 1896-1897 and 1899-1990 than in any other year 
in the 10 years cycle. 


, Hobhiaufub. 

14. Tlie number of masonry wells at tlie last settlement 
in 1879-188'X wns computi’d nt 4,665. Some of the well 
irrigation is carried on by kachcha weds with the Dhingli or 
lever polo and largo watoring vcscl. Such wells can only 
water about o quarter of ou acre, Tho irrigating eapooity 
of tho masonry wells along tho Jollundnr border is good ; 
there are good springs of water and tho nica watered by a 
well aver.'iges I'2 or 16 auras, but in the rest of the district 
the wells are generally worth little, and the average irrigated 
area is not more than 2 or 3 notes per well. Tho method 
of working wolls in the south is by tbo bucket and ropo 
and in tho iiortli by Persian wfieol. The number of pakka 
wells has iiioronsod by 2,063 sinco sotllement. Tho nnmber 
of kachcha wolls in nso in this distiiut is always large.^ Snob 
wells, which ore worked by moans of a levor polo (Dhingli), 
can only water about Jth of on acre, and nro goiicrnllj used 
only by Samis and Rams for market garden oultirntion. 
Except ncor tho hills, tho water level genorall.v lies nt 12 or 
11 foct from tho surface, and thus " Dhingli” irrigation is 
possible. In tho famine yoar 1899-19C0, the nnmber of 
kachcha wells increased from 8,096 in 1808-99 to 15,412 
in 1890-1000. 


JVIiLVNBrB. 

16. The cost of oonstriioting a wall varies with 
eiioumstanccs. Bnpees 393-8-0 may, howovoi-, bo taken as 
a fair estimate for conslruoting a double well having a 
oylinder GO feet deep and with an cxlcrior diameter of 11 
feet. If tho owner burns his own bricks, it will coat him 
about Bs. 280. On tho whole, a donblc well of 40 enbits 
can hardly bo coiistrnotcd for loss than Bs. 36D under 
oriinsry circnmstancos. The wolls are not plastorsd, A 
single woll would cost about Bs. 250. 
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Sir. SyJict, Thera nra llirco hinds of walls in the diotricti i.«. — 

29 Oot ni Dhingli or Dbonhli is n Icror well oonsisting ot 

v;ci. u i. shallow hole in Iho ground, soinatiines 

Uned with bnnds o! Snr gross, cotton stnlhs, 
tninnrislc (pilchij twigs or canc-Chra to 
keep tho sides from lolling in, 

2. liopo and bnaket well. 

3. Fcrslon wheel well, 

LoTcr well or Dhingli well (utn work nbont two-thirds of on 
aero, nnd on account of its snisll irrigating copociiy is qnito 
unfit for extensive cnltirothm .It is very littlo used, and is 
found in the immedmto vicinity of large villages or towns. 
In seasons of drought hundreds ot Icier-wells are run np, 
and the area iriigated by them all taken together is by no 


means despicable, The depth of Oliinglls varies very mnoh, 
bat is not inoio than 20 feet to tho «otcr, nnd tins only 
when tho well is pennsnent. The Sitnl area returned as 
irrigated by lovor-wells at measurcinruts was only 190 
neies. Rope nnd bucket wells a'o worKod by bnlloek poner, 
nnd are invariably lined with bricks sot in tnud. IVitb ono 
pair of biillooks throe men are needed, — ono to attend to 
tho bucket, another to drive the bullocks, nnd the third to 
attend to the flow of water in the beds into svhieb the field 
ia divided fur irrigation. The Persian wheel well is worked 
by one man, nnd compared with the rope nnd bucket S} stem 
it has many advantages, tlioiigh its irrigating capacity is 
less. 

10 Tho detailed statement of wells in existence in the 
Jnllundnr District nt the time of Setllcinent, 1881, is 
given below: — 







Ncirsts 

or irjfttf. 




Aria itSfOAtri) ait. 

miLT ri K wiTArt 
OB riTXhT isr 

-iCtfci. 




Ztaifury, 

Olier, 1 


«• 


TAniiL. 


ts 

» i 


■ 




M 

e 






c e 

c 

A 


B 




£ 

liftrd. 

Cropf. 




« • 

1 

1 

* sS 

C* 

a 

■ 

A 

•s 

6 

Total. 

H 

tc 

e 

A 

< 



KoiTAslmhr 

• • 


501 

3/IS4 

-1,046 

1 

i 

; 13 

■ 

14 

4,089 

Feet 

llto 27 

16 

IS 








B 



(20). 



Phillonr . 

• • 

• 

732 

3,300 

4.098 

■ 


7 

4,105 

27 

12 

lb 

Niikodar . 

« • 

• 

1,133 

C,215 

0,060 

B 

105 

140 

G,796 

9 to IS 

S 

11 







B 

1 

1 


(13) 


Jnllnndnr 

« m 

• 

008 

-1,783 

6,151 


• •• 

197 

C.C18 

8 to 12 

8 

11 






■■■ 

M 




(10). 




Total 

• 

3,390 



258 

100 

1 .301 

20,i!08 

1 

10 

11 

1 


The number ofeittlo tc<inlr<Kl to work a uell depends 
on the strength of tho cattle, the area nttnelird to the ivell, 
nnd tho gooduc-s uf the spring. Four yoke of liullocka nre, 
however, necesmry to work a « ell. The £<ttlem(nt Olliccr 
noticed that advances wero nnt takra from Governmenl. 
The pcopln preferred to go to Iho money-lender, though be 
chaiges mnoh hhthcr Interest than Uovetnmenl does. Tho 
nsnni revsnns given are the delay nnd fernnilities that have 
to he put up with before a loan can bo got, the eirly date at 
winch repayment lias to hegin, and the atrictursa in'recutcr* 
ing iiistalniente due, whether the re.ason is gtnid or had. 
'Hie extension^ of well irrig-iiion in the Jiillundur dUtrirt 
is hampered chiefly by the ditliciilty of securing an an-a 
sutlieicnily large to find the well fnll work. It it but 


rerviy innv an i 


wen nas 


1 . ;Vt"P^”'"k’»ni>nwillingtosinka 

enough land of Ins own for this purpose. He has eonstantlr 
to look after f..r partners ulio have land nc.ar where ho 
tmrjicifs bnlldiiig, or he has to elfect an exchange of sueh 
hand for fiel is of tns own lying elsewhere. Either course is 
often nttende.1 with great diflicnlties. Xolwit! standing llic 
mmcnUiea lueiitiuiicd, the numher of masonir wells in this 
district has increa-eJ by 4,182 in last ten sears. During 
be fafliiig * ’^tef'supply in the wells was reported ta 

Ll'pnuKx. 


ly. The following table •linns certain statis'irs regarding 
the noils existing at the revised Settlement, ISrS-lSsS 
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Of tbe total cultivation o{ tlio distTiot at aotllcment 16 par 
cent, wav returned n« irrifrated and tho imitation at that 
time woa entirely from woIIr The depth of water in the 
wells rnries aceotding to locality and season. It is gonurally 
12 or 16 feet, hat in a dry year will fall much lower. It is 
•aid that daring tho last five years tho level has been high. 
The iimoniit of water which can be drawn out of a iroil 
depends on the bootoo from wliioh it is fed. The supply 
from beneath the lower olay is ineshauetiblei but most wolb 
are fllled from tho sand and ate liable to he worked dry 
especially where the ramfall has been deficient The intro- 
duction of irrigation from the Sirbind canal lias altered the 


ciioumstonces of the district entirdy. Tho water level hos Sfr* Sj/kes 

risen throughout tho area commanded by the canal. It does _ 

not, however, appear from slotietios that tho introdnotion of Oot.^1, 

eanal irrigation has been followed by the nhandonmont of ' 

any conviderahle number of wells, in fact the number of 

wells whieh have fnllen into disuse in the Ijudhiann District 

isootually less and relatively to the total nnmber of wells in 

the district very much less lhan in the neighbonring district 

of JttUundnr which is not canal irrigated. The following 

fienres oompire the number of wells, newly made and fallen 

into disuse, in tho two districts since 1885 
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FEBozEromi. 

18. Tlieie were 5,758 wells in llie district in 1333-89, of 
wliich 5,179 were pabka and 579 kachcha wells. Tuesa arc 
worked both by Persian wheel and bucket and rope. Depth 
to Wiitcr varies aceotding to locality from 20 to 80 feet, and 
cost of eonalinetion of luasinry welt vanes witti ihc depth 
to water from Ks. 100 to Us, 900, and of kachcha, well from 
Its. 5 to Us. 60. Three to aU paim of bnllocha are required 
to work a well, which cast from Ka. 200 to its. 475 Cost 
of gear similarly ranges from Us. 33 to Us. CO. In the 
spring from 2 to 18 acies can he vulUvated by one wheel or 
bucket, and in antnmn from 1 to 15 neics. 


Moottijr. 


19, The general slntlslics for wells in the Jioollnn 
District may be summed up as follows (average of fire years 
ending 1899-1899/ : -* 


Wells in use . • • . 

Wells not in use, but capable of use 
Wells become incnpablu ot use . 
Wells nowly brought into use 

Total number of wells 


16,958 
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20. In the riehest part of the district well irrigation is 
resorted to merely ns suppleuicntaty to irrigation by canals, 
and is of primary importance only in the northern and 
eastern tahsils. Throughout the district it maj be broadly 
stated that tbere is no plot of cultivation in which there is 
not a well of some kind nsed for wiit«ring, Tlicr nio of nil 
kinds fiom tho brick well snub io tlis high land* to the 
nnlincd kachcha holes dug fiora year to year in lai.d which is 
snhyeeted to iannlation during the floods. Tho distance of 
Water below the snrfnco rapidly increases n lib the distsneo 
Irom tlic rivers, and the depth of the well ranges from 10 to 
100 feet ; but from 25 to 30 feet may be taken ns nbonl the 
average depth of a brick well. When it rises beyond 40 or 60 
feet, oollivation becomes inipassiblc. -Host of llio ooliira* 
tiou in tho Ulooltan District is fonnd in tiio valleys of the 
Uavl, Uhenah and fintloj. The inner triiingular-shapod 
ventral area, known ns the Ituwa, nntonclied by tho cno ils, 
where wells are of great depth end sparsely scattered at wide 
intervals, is, except in rare localilioi whore i n hollnws rain 
water settles, a barren, desolate, trcolnrs plateau of hard soil 
almost uninhabited at jircsunt, but only rciiuiring the advent 
of a regular supply of oimal water to make it as fertile ond 
thickly peopled as tbo most favoured parts of the distriot. 
In tho Uawa wells perinnncntly independent of river irriga- 
tion aro few and scnttciod about tho portions of tho Kaiva 
which are furthest from the river. They east from Us. GOO 
to Us. 700, besides tho additional expense e.an3ed by the 
nbsolnto necessity to build houses for the tensiit round each 
well. Tlie cultivation on such wells is fairly eonsUnl, the 
wells are care {ully^ kept up ; tenants are ro.-nl v to st ly on 
nseoiint of lho_ facilities for grating. The wells arc deep, 
end at loiist six yoko nf strong nxon are necessary for a 
properly equipped well, and some 12 or 13 noros only can bo 


eultivatoJ eaoh } ear from escli wril. Tho second class of 
cultiv,ition in Ibis district in wliioh wells play a part is that 
wnieli relies also mi iimiidations received throngn outs frum 
the riser. Wells nartmlly dependent on tho aupplirs of 
rtvei cuts nra fonna in the higher parts of tho llitbsr os 
well as III the Dtsr and Kiiwn oirclcs. Tlis cuts sviU, in a 
good year, tun fur a fortnight or so “ oft ond on " dining 
tho snniiner; in an ordinary year they run for two or tines 
days, and in a bad year, that is in about two years out of 
every six, tncy practically do not run at nil. _ Suob is tho 
eharneter nf the soil, and the oliaraetor of the silt wliioh the 
inundation brings is snob that oven after a single day's 
superficial inundation and ivilliaiit iiny farther ossistnnee 
from wells or rain n veiy respectable crop of wheot can bo 
mntnrod. Tbo nssistanco ot wells or rain tliougb not 
ncci-ssnTy is ot com so advisiblu. and about hult the wheat 
sown on the tailal la matured by wells, wliilo good winter 
rams are .liways looked for to imnroro the other half. The 
extrema capricinnanoaa of inundation and the flnctuatioiis 
in the area benefited by it have a bod olTcct on the cnllivn- 
tion. in n good year a well may epro id its cultivation over 
18 or 2 1 ttcr.-s, nnd in it bad year it is allowed to fall into n 
state ot serai-repair, ni.d eight acres of crop only nio matured 
from it The tenants Ii-nve, nnd new trnnnis refuse to take 
up tbo land. A nd if tho month dt the out is not kept clear, 
the well falls in, nnd tho fields reinp'e into jnngle. Tho 
wells wbicli arc also assisted bv canal irrigation have an 
average area of crops of seme 35 to .10 acres per well. 

Jnaito. 

21. Tho revised settlement of the Jbang District was 

Parngrophs 72-77 of tho Di'd-lSSO, 

Sottlomont Baport and ennmorntion of wells taken 
• pageas 09 to 102 of tho in 1879, for Sliijor Wiioe’s 
Qazotteor- Kanimo Itoport showed that 

there wore 10,8G7 wells in tho distriot, the depth of tvliich 
varied from 20—10 feet, nnd 16 to IG noros were irrigated 
ill spring and C to 7 in iiutumn, The cost of masonry wells 
differed from Us. 186 to Uv. 3.50 nnd tho cost of a kachcha 
Well was Jti. 25. Ot tbo 10,807 wells dO woro unbricked, 
wliilo nil were worked by Persian wheel, Tbo wells in tlie 
nptaiid of ibo Chiniot Tabsit woro deeper than in any other 
part. 7'bc wells In tho villsgca fringing the river bank 
woro usunllj’ loss th.m 20 feet deep, those in tho villages 
beyond were ill tbo nortliom Iinlf of the district from 16 to 
26 feet nnd in tho remaining tract SO foot or over. Tbs 
people iioTO vnrimiH modes of dividing tho water of a well. 
S>i many ” paArt " of three hours each are allotted to ooek 
share, ond aflor a fixed period the times of tho "pahn" 
ore olmngcd. If tho well is held on threo-thiids nnd 
four oonaocntlri! "pahva ’* nro allotted to cash third, then 
the yoking times oiiango of tliomadlros, i-e. A, B and 0 
bold n wall and oaoh works tlio woll for four "pahrt." 
A'li turn at the well, if from midnight to midday on 
Mondoy, will ho from midday to midnight on Tuesday. 
Simitaily irntwo*'y)a^rs”ciiiiiiB allonod to cnoh moprietnr 
of one sixth tho tinio of caeh turn changes in rogiilnr order. 
A turn is never less than two “pahrsi' or 0 hours, and 
never moro tlmii eight "pahrt," or 21 hours. A pair of 
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iif. Syiet. bnllooks works sjx hours «t o streloh. The aren hf esHmsto in acres of tho anris Irrigated by unassisted 

— Weils differs oonsiderably. Tho loUowiiig is Mr. Stcedasn's wells in the various parts of tho district 


OmmoT wLAits. | 

JiUKO VFLiVDs 
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Tho following tnhlc gives the arerngo areas aUarlicd to 
each well, including tallow, in acres as ascortaiued at the 
settlement: — 
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Tho irrigating power of haeheha wells in the river-side 
villages is about one-fifth less than that of masonry wells. 
They aro liable to dry np. 


MotrioouEiT. 

S3. Tho gre.star portion of the eultivatcd land of tho ilia- 
triet is watered ffom wells of which there wero 10,1*81 In 
tho dislriot in 189(hl>7, and of these 0,6S8 weroini’se. 
Water b raised by Persian wheel. There are yoH'w and 
kacheha wells la the district. Tlie depth of the wells to tho 
water varies from a few feel ahing tfi« riven to about CO 
feetorniore in the Gnnji Car and Ssndai bar. I be cost 
of a well and the area it eait irrigate aniinall.v depends very 
much on tho depth to tlio water. The area a well can Water 
depends so much on the natnre of tho aoil, thorinntctrr of 
tho season, tho quality of tlie c-sttle employed and the 
inOnslry of the cultivator. Mr.Purscrfoundtliv average area 
irrigated in the spring was just 3} acres per yoke, in fair 
average soil with water 20 feet from tlio surface. The aiM 
however vnries in different parts of the dislriet s fair 
averages wonld be 25 acres in liipnipnr, 20 ncres in Fakpat- 
tan nnd Gngera. and IS acres in .Monigcinery. Including 
ebahi-nahri and ehnlii-sailaba mote than 30 iicn-s might he 
irrigated from a well. The cost of runstriicting a single- 
wheeled jiakka well varie.i from its. 250 to IJs 650. The 
cost of sinking n well, which was <10 feet deep and one mile 
from tho brick kiln, is given by Mr. Farstr ns Its. S('0-7-S. 
Soinetimes double Feraian-wheefed wells aro built. Tlrt-e aro 
called trant. Its cylinder lias an interior diameter of about 
16 feel. It costs nbont one-quarter or ns ronch as one- 
third more than a single well of tho same depth. Wlicn the 
water is near the surface and the supply good, si.cb double 
wheeled wells arc common. In this district wells have no 
springs. They arc filled by pcicalation. In S'>me c-vs.-* tho 
water level is not much reduced, while in others itisrrdnc-d 
by ordinary working of tlio well. If a well is not subject 
to much influx of sand it is cleaned out once in ten or 
twelve years, but otherwise in five or six ; kaehrha wells nro 
found near the river. They can stand for fonr or fire yearn, 
but the avorage period may bo token os two years. Tbey 
cost about Rs. 20. A well with six yokes will iirigats ahout 
five c Inals or {Ihsof an aero in 21 lours wlien tho water is 
25 foet deep from tho sarfaec. but if tbero has bet n good 
rainfall 0 or 7 kvnals c.an be watered. Tho deeper tho water 
and the more sandy tbs soil the lc<s tho area irrigable. 
Uiiring tbo hot iiiontha Inigaiioii is carried on only during 
the night. Inundation canals baro considerably raised the 
water loro] in the wells. 

IimOKl!. 

23. Two kinds of wells are mod in the district,— the 
Persian wheel and the Uhingli. Tho Fertiau wheel cesls 


from Rs. 200 to Rs. COO according to tho depth of the 
water. Tho Ohiiigli or kaeheha well costs from Rs. 30 
to Itfl dO to build. There were 12,000 masonry wells in the 
distriot at tho time of tho Settlement, lii93-9i, of wliicb COS 
hare two wheels and d,870 iinlined wells. Tho number of 
mnsoiiry wells now in use is 14,037. Tho statement given 
below shows tho depth of water nnd avefa.-o eropped are.i of 
wells in difierent parts of tho district according to tho 
inforuistion enllcctra nt soltlemcut. Rut no wells would 
orop ns much oj< is shown iu the atatenmnt. unUss. thay wevo 
Frorided with at leist six joke of oxen in tho Mnnjha acd 
live yoko ill the low land tracts 
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Tho wood work by means of which the well is worked 
costs a considerable amount unj requires to be eur.sUiitly 
repalrcvl or ctplai^vl as It wears out under rontinu.,1 use. 
Its first eoit rangc.s from Rs 40 to R*. CD and the annual 
cost of repairs T.iries from Its. Is to 20. Tnc cost of tho 
word work falls on the owners and nut on the tenant. Tho 
oonr-e of cropping ,>n ivells vanes In dilTeiciit parts of the 
district. In the sweet water well- of the Jlanjlia out of a 
total area of 2d acres betwi>en -t and C acrus Would be sawn 
Xortlie kharif harvest and about 22 ncres for tlie raid. Iht 
rensou fur less land being sown in tlio (oimrr than tbe 
latter IS timt lliero is much le-s time for preparing tbo land 
“aoiu'cr than in tbe winter months In iho western 
Miinjlia _wher» the Wells are hitter the anlumn cropping is 
very liiiiited and the sming cr.ipping Is almost all nbeat 
with a Uttlc barley, in lire Ilitliar tiact, nbero well nroai 
arc large and tnere is little pnssure on tbo laud, the rabi 
cropping covers a mueli jnoio extensive niea than tho 
autumn cropping ; tlic latter occupies 10 acris and the 
epring cioppiiig lo acres. 

Amsimib. 

31. Of the Irripiled area of tbe district 212,910 acres or 
CO per cent, is irrigated by wells. There arc 10,056 
masonry wells, of which 1,317 ntc fitted with two wheels. 
Tho apparatus used is the i'cralan wheel. The cost of oink- 
ing a well vnries with the depth; wiion* the water is deepest 
near tbe high bank of the Reas it is as much as Rs. COO. 
lathe central or cmal-irrignted parts of the distrie:, where 
by percolation the naler level has risen 10 or 15 fret in tho 
last SO years, a well ran be sunk for from Rs. 250 to R& 350. 
Theenst is not more than Rs. ISO to R.-. 170 in tho tow 
lands nr.sr the Res- and Ravi, The average depth down to 
ilio water is 20 fo'l m the Amritsar TahsII, about 22 in Tam 
Tnran and only 1C in Ajnaln. Where wells aro slialluwest 
the deplliis 10 to 14 feet, but in villages near the Rhaia it 
may be as innoti as 60 feet or more. Krom ihreo^ to five 
pairs of hulloeks are required to work a well oontimioaslr 
for 21 hours, and 2 bighns can be watered ; but tbe area will 
vary according to the depth from which tlio water has to 
bo raircd, the distance of the fields from the well tbe slope 
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-and the UBtnrB of the roU tbrongb wbicb tbe water h«» to 
travel. Tlie nppvrntus costs from Us. 30 to Its, 60 and will 
last many yrars if well builti but tlic rope ladder soon itc.iib 
out otter a oonidc of uniithH of constant work and soaking. 
It is impossible to say bow long a well will last. It depends 
much upon tbe care with which it has been built, the 
compnsition of tbe stratum on which it rests, tbs absence of 
Kalnr in the eliiT of which the biioks are made and other 
considerations. Mat there is no doubt that many wells are 
at work nuw wbieli were built close on a century ag,i. They 
are oi course subject to many defects, a care inn^ form in 
the side of the cylinder, the spring may be insufficient or bo 


choked by the clay through which it has to come or there Syket. 

mny bo an inblow ot sand interfering with the draught of . . 
water. Yet inany wells continne to work for years with 20 Ocl. 01. 
defects which seriously interfere with the supply ol water and — . . 

the rise in the water lore], which has token plnco all over 
ttio district, has bad the effect of making workable wells 
whloh long tigo were abandoned on nocount of some detect. 

GuBDJlSFnS. 

23. The table given below gives Information as to the 
depth and irrigating capacity of the wells at the time of 
the settlement of IdUl-02 • 
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8 

24 

21 
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630 

3,691 

6 

1 

28 

33 

Sbakargatb 

638 

27 

666 

5-6 

18-4 

13 

Fatbankot . . . • . . 

20 

... 

20 

4 

21 

3 

District 

4,469 

029 

5,308 

6-8 

21 

28 


It has generally hi'Cii assnuicd that iirig.ition is not much 
required in this dhtrlct, but, tliongli nut so vitally import- 
ant as in other parts of the Province, it is most neces- 
sary to ensure security of outturn and to render possible 
eoltivntion of higlier staples. Owing generally to the rapid 
slope df the country wells are not practicable in the northern 
half of the district, and roughly speaking it may be said 
that very few of these are to be found to the north of the 
main rood fiom Uodiiarpur to Sialkot through Ourdospur 
and Shakorgarh. South of this however they become more 
frequent and in the Untalu Ihlisil form an important fea- 
ture in tbe agricuUutal condition of the country. Kven here, 
however, they are not absolutely essential, but arc used rather 
as a means ol snpplsmontiiig any dotieianoy in the ordinal y, 
rainfall than as n remedy for the want of this, 

Sialkot. 

26. Of the total area at present recorded as irrigated 
90'7 percent, is served by specially constiucted water-lifts 
which in the vast majority of cases take the form of 
Persian wheel. There aro now 20,635* wells in the distiict 
which are worked by tlio Persian wheel. Tlie following 
tablef gives the well statistice for each tafasil : — 


Tttbsll. 

Tolftl 
oamber ol 
irclls. 

TOTAX. ASri PlBlLiw 
IfAMTLT eXHTAO 

OX lTBLl.a. 1 

Arcnigo 

ncli 

irrieated 
area per 
well, 
la acrei. 

Actaal. 

Per cent, 
on totol 
culttrotcd i 
aru*. 

Zaforwal • 

3,236 

57,315 

36-0 

17*7 

Baya • 

4,660 

00,360 

46-8 

19-9 

Pasrnr 

3,632 

83,316 

440 

23*6 

Sialkot 

4,075 

83,389 

40 0 

20-2 

Daska 

5,233 

162,41'J 

88-1 

810 

Total 

20,686 

477,289 

6-10 

23-1 


The depth to water varies from a fow feet in riverain 
tracts to as much as 65 feet in the centre of tbo district 
where the lilting jinwcr required involves n very heavy 
strain on the cuttle Tbe cost of sinking a well therefore 
varicii atoordvng to the depth, the geological formation of 

* The latest figarr is 23,133. 

Figures tsten from AssesiiccDt Kepctls. 


the soil and the extent to which the owner and his following 
assist in the operation. It may, however, roughly be taken 
to cost from Its, 120 to Es. 600. Donhle-wliceled wells cost 
nboot 30 per cent. mure. It is diffiunlt to fix the avoraga 
age of D well If repairs are carried on t, whenever noees- 
sitry, a well will last for 100 years ; but in some tracts like 
tbe luw-lying Nianda Circle of Sialkot, the Darp country 
to the cast and parts of Ziifarwal wells rarely last more 
tban 4U years and sometimes fall in after 16 years. Kaeheha 
wells are iouiid in the north of Zafaiwul and in the Degh 
Valley. A kaeheha well cun bo conatrncted in three or four 
days and costa nothing. 

GnrBAi. 

27. There were 8,607 wells in tbe distriot in 1S91-02, and 
they watered 214,309 acres of land, tbe average well area 
being 24 aoies. An estimato of tbe profits of an average 
well n as thus made by Colonel Woterfield. Tbo dilfoTonce 
between the produce ol tbe 20 cores unirrigoted. Us. 112-4-0, 
and of tbe sumo land under u ell irrigatiou. Us. 198-4-0, is 
shown to be Us. 86 per annnm. The cost of working it is 
shown to bo Bs. 66, leaving Bs. 31 to the owner of wbieh 
Government takes its share. Bnt the cost and expense of 
wells diilor very greatly. In the Bar a well costs Ks. 500 
or Be. 600, whilst the cattle required mnst bo buffaloes, 
and tbo rope itself 210 feet long. Twelve ore used in the 
year which cost Us. 30. In Tabsil Kbarian water lies very 
deep, and a large majority of the wells are madn rather for 
tbo purpose ol snpplyiog water to men and cattle than for 
regnlar use in irriguliug the land, lii tbo upper part and 
central portion of tvnjrat water lies deep, tbe rainfall is good 
nod wells are not a neoessity for oultivution. In tbo south- 
western portion wells are more necessary. In tbe Fhalia 
Tabsil wells aie required for rahi cultivation. The average 
area of ebahi land to eaeb well is 10 acres in Bnlandi Circle, 
22 acres in Hiibar and Jatatar Oirole ; tbe average in these 
oiioles is raised by tbo wells Jound in tbe sooth-west of tbo 
tabsil, where tbo area is often 30 to 33 acres. In the Fhalia 


Tuhsil tbo average area is in — 
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28. According reoent statistics tbe proportion of eooh 
class of soil to the total cultivation was as follows : — 
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W’ells are, thctofore, tho mainRUy of the osricult iio of iha 
dietriot. Tlioy are either pikka or haehclta, A pahhi well 
cortB fiom Es. 160 to Es. 750 according to the depth of the 
■water and lasts from 30 to luO years Zaeheha wells mo 
foand near tho river where pahka wells cannot be snnk on 
account of Boeds. They cost from Rs. 20 to Es. 30, irrigato 
only n few acres, and last for two or throe years. Thvomnnnt 
of land irrigated by a pakka well depends on the nature of 
the soil, depth of water, condition of the well and the nnoiber 
of yokes employed. A well with eight yokes worked day oq^ 
night will, however, irrigate 40 acres, but 30_ acres may bo 
reckoned as average ; whilst in years of scarcity or drought 
not more than 20 or 25 acres can be o.ilcutatod on. In the 
Bar land one yoke can irrigate 5 acres in the year, whilst in 
the Baiigar and Khadir it can irrigate 7 or 8 acres. 'IWe 
are 13,248 uiasoniy wells at work with an average area, of gg 
.acres of land attached to each. The well mahal or Persian 
wheel or charkhari mahal occupy the eastern portion of 
Gnjranwnla and Wnzirabad Tnbaila. Here the water level 
ranges from 20 to 32 feet below the snrfaco, and about 90 
per cent, of the onltivatlon depends on wells. Along the 
river in Wazirnbad and Halizabad the spring level varies 
from 12 to 20 feet. The well irrigation is 80 per cent, in 
lYazirabad, the spring level varying from 13 to 20 (ect, and 
the average area per well 34 acres, Gnjranwnla stands 
next with 71 per cent, oultivation, water level varying from 
25 to 55 feet, the average area per well being 40 oevej, 
ffaBzaBad raAsiT is at a Ul^auVaIltnge ns tde water level ja 
so deep tbnt the expenses of sinking wells and of main^in. 
ing them in work is very heavy and in eome cases prohibi* 
live. The area irrigated" ie 40 per cent, water level froth 15 
feet to 80 feet and the average orea par wall 43 ooies. >pbe 
ahova will show that thongh 60 per cent, of the cultivation 
is proteoted by walls, the suecoss iit least in (iujranwata and 
Wazimbad depends to a gre.it extent on r.iinfall. A iract of 
ouuiitry depending entiiely on well iriigation lias its special 
danger, namely, tlie loss of well o.itile in the time of drought. 
This danger ie very clearly shown in a nolo by Mr. O’Uwyer, 
the Settlement Officer of Giyranwala. In reporting on the 
snbjeet of eeonre and ineeonre areas he writes ns falla,rs 
concerning the Charkhari Cirolo of that district : “ 'Pbe 
wells being nnmeroos, the water level near and the eappjv 
excellent, the Oharklinti Uimlc with 93 per cent, of the 
oultivation, Chahi and tho Banjar with nearly 90 per Ognt., 
Chnhi-nahri ebonld be as aeanre os any tract in the Cchtthl 
Punjab. Should, however, the dronglit extend over tnoto 
than two horrests. ite effects, become very serious in well 
tracts. The well oattlo become emaeiated from over-vrotk 
and nnder-feeding. Most of the crop goes in fodder, tho 
water-supply runs short and tho lo-s ol cattle which dig gf 
starratiun or become preiiiacuroly worn eat hits the zoinin. 
dars of these tracts harder than elsewhere, os they havg j,o 
reserve of their own from which to replaco them and have to 
burrow money for the pnrpaso at usarione interests. If ng 
leniency is shown in oxanling tho revenne in such seaaons, 
the buiden of debt and Its consoqiienoe — the transfer oftbe 
land to tho money-lender — increases to an alarming extant. 
If then tlie drought extends to n tliird linrvosc in succes- 
sion, suspension of at least half if not uf the whole deigand 
should be fairly given, and it elionld ho batno in mind that, 
as toe revenue demand and the expeneee of oultivation ate 
heavier on well than on nnirrigated lands, they take lunger 
to recover from the effects of prolonged drought nnq the 
realizatiim of the suspended demand sbenld therefore, os a 
rale, be spread urcr two harvest." 

dnaHViTB. 

20. The number of wells in use is 6,865. The average 
area iriigated per well ia 34 acres, and the area harvrstod 
25 acres. 

In the river valleys and these parts of the Bar npiands 
which adjoin them tho enh-snrface water is almost every- 
wiiere sweet, but in a small belt of land running (Vom 
Dhsliwan to Eot Foblwan the sab-soil water is impreghated 
with salt to sneh an extent ns to injure the crops in ^ry 
years ; theie is some reason to beliuro that in this tract the 
effect of the spread of the canal irrigation has been to 
iiiorease the saltness of the well water, and tho state of the 
crops irrigated from wells should bo watched In the Sav 
upland the water is often brackish and nnsuitable foe irri- 
gation. In the plain portion ol Khnsbab Talisil, except in 
tho niirrow strip ncot the river, the sub-soil water ia qoUe 
impiegniited with salt and the irrigation from wells isal^ogt 
nnkiiown- In the 6alt Eaege tho snh-soil w.iter iif the 
basin of tho valleys is generally sweet. In the river vuUoye 
the depth varies from abont 15 feet near the river to 40 
feet ne.ir the edge of the Bar. But in the Ara Uircie i n gQ^Qe 
places about 10 miles from the river, water is not found 


mthin 55 feet from tho snrfaee The introduction of canal 
irri^tion in tho Jhelum Circle has had a marked effect in' 
raising the water level where instead of 200 pole on the 
Pers'ai wheel only 150 or loss are now required. In the 
Bar nplaada the depth of the water varies from 50 to 80 
fact, an 1 many welle require 400 pota on the Persiao wheel. 
In tho Thai the depth of water is 55 feet nr more. 

30. The cost of a well depends chiefly on the depth to 
■water and varies from Es. 150 to Es. 600 or tnoie in the 
But. An oidinnry well in the river valleys coats about 
Es. 200 besides the pea-ant’s labour. The wnod work of 
n Persian wheel costs Bs. 8<J. In tho river valleys small 
bttllnoks can work the well, but in the Bar m.ilo buffaloes, 
costing abont Bv. 60 or mnro, ate required. Here a well in 
fnll work requires 18 buffaloes. The average area attached 
to a well is 34 acres and the average aiea harvested ia 
25 acres. In tho Ara Circle 64 acres is an average area 
attached to n well, bat only 34 acres give a crop in the year ; 
in the Salt Bangs tho niea attached to a well averages only 
2i acres, but preducei 4j acres of irrigated crops anunally. 





31. The following statement shows tho number of wells 
in tho different tahsils in 1896-1897 

Tahtil 

Pakka wtlU. 

Kachcha leelh. 

Find Dadan Khan 

. 1,230 

23 

Chakwal 

. 1,678 

67 

IBifsgang , 

. 899 

138 

Jhelnm . . 

. 921 

4,621 

188 

350 


Many of the wells in tho Pind Dadan Khan Tnhsil are 
tainted iiitli s/<or ; they are not well built. Tho water-level 
is 14 teot below the anrfacn ond the area irrinated (ohahi 
area) is 18*1 aer.s per well. On an aversga 100 acres of 
well land will giro 105 acres ot harvested crops during the 
year. In the otlier tahails well oultivation is very different ; 
tho oonntry is intersected with ravines, and the wells are 
situated in the strips of moist allnviallsnd which form on 
the banks otithotoirents, whetevoc they broaden ont ; wster 
is found at a inoderata depth, and tho wells bnilt ronghly 
but strongly of nnmorteted stono cost littlo to make s the 
expense of course varies graatly, but on average well moy bs 
taken to cost from Es. 100 to Rs, 135 p/«s abont Es. 45 or 
lie. 65 for the ivood work. Tho area commanded by these 
wells is very smalj 'seldom esceeding a couple of acres, often 
mnoh less, and this too, generally split up between n irambot 
of uo-shercTs : tlie cnltivation therefore is generally of a 
fairly high class. The wells are, however, often dependent 
on the rainfsil to a great extent, for in time of diouglit the 
supply uf water runs very luw, in extreme coses failing 
altogether. The wells ara generally amply provided with 
cattle, iiwiiig to the sub-division ot the land attached to 
them bitnecn eeveral owners or tenants. They are generally 
worked by knffalces, two or even ono per ■well being snff. 
dent. 

EAwanriKDi. 


32. The total area of the distriot nmonntod in 1837 to 
31,979 acres, of whirh 1S,51I acres wore irrigated by wells. 
Persian whet Is are used. In Attock Tnhsil they are made 
with bricks and lime, in other places with stono and lima. 
The depth of the wells varies in the different tahsils, tho 
average in caeh being — 

Eawalpindi 18 feet 

Attook 19 „ 

Ivnhnta • • . . . 9 „ 

Findigbeb 16 „ 

Gnjrenwala II „ 

Fatnlijang . . . . • 20 „ 

There were in nil 6,302 wells in the district, of which 
the following is the detail : — 


Taheil. 

SXasonrf wells Id 

wellSj 
UhctikUt and 
JhaUars Id nee 
duriDfTthc year 
1602-1S03. 

Onnd Total. 

BnwAlpindi , 

602 

170 

781 

Attock • . 

1,886 

222 

2,108 

Kahnta . , 

36 

27 

63 

1‘indigfaeb 

1,080 

88 

1,168 

Gujar Khan . 

337 

219 

556 

Fatahjang 

1,589 

110 

1,699 

Total . 

5,630 

E45 

6,375 
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Wells are oomnoonest in the Chhach Circle oE Attocl: and 
the Sil'Soan Circle of Fatahjnng. llie average cost of a 
inasonrj ircll is abunt Rs. 460 and of iaehcha well Bs. 100. 
A donblo'wheeled Persian well in Cbbacli, however, wonld 
cost Bs. 1,000 to Rs. 2,000. The average area irrigated fiom 
each well is 3‘6 ncres, hut it varies from one acre in Gnjar 
Khan and Kahnta and two acres in Riiwalpindi np to five 
acres in Chhach : single wheels are worked by a single 
bullock costing ahont 11s 20 to Rs. 30. The cost of a pair of 
bnllucks required to work a donble-wheoled well is .ifaont 
11s. 60. The oust of the plant of the well is from Bs 40 
to Us. 70 where there is one Persian wheel and Us. 80 to 
Bs. 100 in case of donble*wheeled well. 

^ HiZABS. 

33. The onl^ tract 'in Hntnrn in which wells are used for 
purposes of irngaliDn are Khari on the Indns hank, the 
Kot Najib.ullah and Jogal in the Haripur plain. In 
Khari there are 68 wells which water 236 acres. The depth 
of the wells from the sarface of the water varies from 14 
to 23 feet, 'iho diameter is in most cases 3 feet, bnt theie 
are some wells of 12 feet for donble gear. They arc con- 
stmoted of hacJieha boulder masonry, tho boulders being in 
hand in abundance in tho bed of the Indns and in the 
ravines. Their average cost is from Us- 100 to Bs. 300 
according to depth. All the well lands bear two crops, and 


both crops are remarkably &ne ; the well lands are close to Syktt 
the villags sites, and manure is applied without stint. In * 

Kobat Najib>nIIa 34 wells irrigate 107 acres. They Me gg gi. 
sunk in the low land and are liable to dcstrnction by diln- 
vion. Tbcf are built with the bonidei.s and are worked 
by rite Persian wheel. The little land attached to them is 
generally of first class and pays from Bs. 12 to Ks.^ 20 per 
acre. In llnkn Jogal there are 20 wells, but are inferior 
to those in Kot Najib-nllab. 

Febsawab. 

34. Well irrigation is resorted to in the eastern half of 
the district where tho depth of the spring level admits 
of this, and since the commencement of British mio it has 
assnmed oonsidciablo importance in Swabi and Nowshera, 
and tveiie are being freety sunk wherever prncticable. The 
chief statistics of interest coneeming wells can be gathered 
from tho table below, which docs not requiro mnon expla- 
nation. In Yiisnfzai the soil is snHiciently firm to admit 
half of tho wells being worked without n complete masonry 
lining and even withont a liniag at all, more espeoially as 
tho area altnchcd to each well is so small ns to render it 
nnneeessary to work the well eontinnously aud heavily. 

The aridity of tl>o climate and the onrions system of dis- 
tribntion of tho vilLige lands between the shaierB in strips 
conduce mainly to limit the area attached to each well. 


htuiement sloteing coat of cultivation and repairs and method of working wells in the Peshawar 

District. 


Tahsil. 

NUMUBU or WELLS. 

At£CAOC 

AliCA 

\?EIsl> 

IH ACSES. 

KcMBicn or well 
CATTLE. 

Cost eea 

HEAP. 

Cost of sinsiko 

IK FLAIK AKP OF 
REPAI&S IK 
ANTIQUE FIGUEB. 

S 

•4> 

a 

« 

o « 

Cl M 

II 

1 ^ 

o 

CQ 

^4 

me *4* 

o 

£ 

o 

s| 

P'S 

o 

3 

>6 

t 

o 

tS 

1 

*3 

n ! 

a 

e 

D 

a 

w 

a 

8 

& 

a 

o 

p 

S 

0 

tA 

0 

:a 

.0 

m 

O 

O 

Charsadda • 

45 

IS 

5 

63 

5 

1 

1 11 

73 ' 

1 

122 

so 

43 

176 

48 








> ^ 




8 

10 








or 8 per wolL 1 





Mardan • « • 

£97 

787 

31S 

2,032 

5 

9-3 

6,886 


767 

27 

33 

186 

49 













4 

4 








or 3 per well. 





Swabi • • • 

2,003 

2,449 

1,418 

5,861 

3 

5 

13,123 


4,841 

20 

31 

132 

85 









V — ' 



4 

4 








or S per well. 





Fosliavrftr • • • 

79 

120 

30 

229 

6 

10 

365 


54 

48 

27 

132 









'■““V 

^ m. mJ 



6 

4 








1 or 4 per well. 

1 




Nowahohra • • 

SOS 

422 

823 

1,218 

7 

10 



1,331 

27 

41 

252 

46 








1 ' 

r 




4 

8 








1 or G per well. | 





District . • • 

3,526 

3,793 

2,119 

9.438 

5 


26.345 



31 

85 

166 

64 









Y 




6 

6 








or 4 per woll. 





PaTika . . . 

2,352 

1,075 


4,530 










Kaeheha") 














{ . . . 

251 

542 

191 

084 










Pakla y 














Kaeheha . • 

9J3 

1|57G 

1,425 

3,824 











Kobat. 

35. There were at the time of scltlemont 103 wells in nse 
in the Hangu Tahsil and 75 in the Kohnt Tahsil. Tlio 
average depth to water varied in Hangu from 12 to 18 feet 
and 20 to 43 feet in tho Kohat Tahsil, while tho cost of 
constrnciiim ranged in the Bungu Tahsil between Us. 33 
and Bs. 43, and Bs. 90 and Bs. 203 in tho Knhot Tahsil. 
There are 64 wells in tho Khnitak ilsqa, of which 43 arc in 
use. The ohahi area is only 146 acres or ahont 3 nates per 
well. 

Babn?. 

36. There were 204 wells in tho district in 1878, of which 
13 were nnbricked Of these 101 were less than 20 feet 
Ocop, 46 between 20 and 30 feet, 60 between 80 and 40 
feet, and 88 between 40 and 60 foot. Tno Bnnn Oistriot is, 
as a whole, unsuitable for well cultiratiun bceanso of tho 
groat depth of tho water level. ^ There wore no irrigation 
wells at all in tho Bannu Tiihsil and only two in Marwat, 
besides 0 jhnllako on the banks of the Qambilla In Isa 
Khel and MianwUi there wore at the time of aettlement 


only 281 j/akka and 13 kaeheha wells and jhallara in use 
Tho average area irrigated in one year from a well was only 
ahont 3 acres _ Tho finest wells are those in tho southern 
part of tho Uianwal Thai, but their working is expensive, 
the depth to water being from 36 to 47 feet. There were 
also some profitable wells near tho high bank of tho Indus 
on tho Isn Khel side. Unlike the Indns kaeheha of Dera 
Ismail Khan Uistriot, that in Bannn has few wells. Tho 
constant shifting of the channels of the river and the height 
of the Slimmer inundations hardly permit of their construc- 
tion. The few existing only supplement river inundation 
and percolation, nnd are more for drinking than irrig.ition 
pnrpmes. The coat of a pakka well of a depth of 40 feet 
wonld bo ns follows: — 


Bs. 

Excavation nnd masonry lining . 300 

Gesr 80 

Two yokes of oxen . • . 76 


Totai. . . 465 
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ISDIASr maiGATlON COMMISSION: 


Hr. Suket. onltivatjon might he adrontiigponsiy introdncrd or 

extended in and abuot the Bliittanai eettlement of Bata- 
29 Got. 01. laatala in .VlarTrat, in the eoutliern parts of the Mmateali 

- ' Thai and along, and in pliicra under the high haiika of 

the Indus. The namher of masonry irells in the district 
aoeording to the retnrne of 18V9>1900 were 641 ; there 


has thus been a slight inoresse in the number of wells 
since the Settlement ttcpoct was written. 

Gsba IssiaIl Ehah. 

S7. The following inforination regarding wells was 
collected at last settlement 


Wills. 


TdisII. 

In CIO. 1 

! 

■ 

Cost o! eoni* 
truettu^n 

Pair of buHook* per irell. 

Area uenolly im- 
Etted per well. 

Mftsonrx. 

JfaiUn. 

}f««onr7 
wclU out 

Oi VfOc 

Number 
of pain 
requiiaas 

Total cost por 
wel. 

IbbL 

Khirlf. 




■ 



Bs. 


Bs. 



Dera Ismail Ehan 

0 

647 

HI 

169 

17 

400 

3 

160 

10 

6 

Tank . . 

. 

... 


... 

... 

... 

•• 

... 

... 

• s. 

Enloohi . . 

• 

32 

7 

14 

10| to 41 

250 to 400 

3 to 6 

120 to 600 

10 to 23 

2 to 7 

Bhakhar . 

• 

1,391 

61 

146 

11} to 28 

200 to 375 

3 to 4 

12U to 340 

10 to 18 

3toS 

Lolab . 

« 

3,223 

253 

836 

22 

310 

4 

22D 

15 

4 

Totab 

• 

6,193 

321 

1,161 

... 

... 

... 

... 




The cost of gear varies from Rs. 36 to He. 60. Out of 
“,103 wells, 2,®59 wclU in use were in the Thai. Of these 
^36 were in the Bhahkar Tnhsil and 2,021 in the Leiah 
Tahsil. The depth of welts in the Leiah Thai varies from 
20 feet to 36 feet. In the IShakknr Thai the nveiage depth 
of wello IS 38 feet in the Uaggitrand 61 in the Thai Kalan 
Circle. These deep wells ncoeSKitate expensive cattle to work 
them till at last the expenses c.it up the pro&ts. As a rale 
no profit is to bo obtained by lotting out wells to tenants, 
and if a man cannot cultivate his own well, ho is genemlly 
glad to make it over to any one who will pay the reronno and 
a nominal mallhann. Large allowances, however, have to he 
made for green fodder eaten by the rattle and the expenses 
of keeping the well in repair, wbieh fall on the proprietor. 
In sinking a well in the Thai, hrsides looking to tbo depth 
to water, the zamindar has to look to the nature of the 
ground. He tries to get a level plot of some 40 or 60 
aeros. If ho is unable to get a level plot of snliiuient size, 
muoh trouble is entailed in smoothing down s indhiUs and 
levelling the ground before be can increase the area to ili® 
requisite extent. Perhaps ho leaves the sandhills alone and 
goes in for oultivntii'g what level land there may ho with* 
out regard to its position, but these awkwardly shaped plots 
lead to great waste in tho distribution of the wo'.er and 
interfere with the symmetry which is the beauty of the Tluil 
well cultivation. Wlieiover the amount of land attaohed to 
a well allows of it it is cut up into segments corraspondiiig 
with tlio shore on whioli the onltivation is held. These ate 
separated from one nnother by tho main vrater ohannels and 
footpaths which radiate from the well with m itheinntical pre- 
cision, Tho comiiionest division is into six segments, each 
comprising a sixth of tho well lands. Moat of tho welU 


in the North-Eastern Thai are kaeheia, bnt the wood of which 
these are made is daily getting scarcer and pakka wells are 
now being sank in nil directions. The total nnmbor of 
masonry wells is now G,90S. 

Dbbi Ghazi Euak. 

38. The total number of wells in tbe district, an asror* 
iained at the revision of sottloinent in 1893-1897, is given 
below !— 


TsbalL j 

Wsuf. 

Id nee. 

Out of me. 

Total. 

Hera Ghazi Elian 

• 

6,450 

183 

5,039 

Sanghur « . 

• 

469 

81 

660 

Jampnr . 

* 

1,339 

143 

1,485 

Bajnnpar . . 

» 

1,033 

364 

1,402 

Total 

. 

8,303 

774 

1 

9.076 


In tbe deeper wells in tho Paobad, which have been made 
l«r drinking purposes on] , , tho rope and bneket ore used. 
The average depth of wells and the area that can be irrigated 
will appear from tho follotving table : — 


Tahsil. 

Aesesrment Circle. 

Pim or WILL. 

To water. 

To bottom. 

AreTa;;a area ettachsd 
tu well 

Dera . . 

Chahi-nohri . 



• 

12 or 14 feet 

21 or 22 feet 

24 to 27 acres. 

Jampnr . 

Sind . . 

• 

• • • 

• 

12 or 14 „ 

21 or 22 „ 

24 to 27 ,, 

c 

Chabl-nnbri . 

» 

• • • 

« 

16 „ 

22 „ 

... 

\ 

Enth Cirols . 

• 

• • • 


«.« 

... 

8 acres. 

Ganghar . * • x 

Endra „ , 

• 

• • • 

• 

14 feet 

21 feet 

11 

f 

Sind and Dero Danda 

• • • 

• 

18 to 26 » 

28 to SO t* 

40 „ 

Bajanpur . . 

Gharkah . 

• 

• • • 

• 

16 

22 „ 

*• V 

14 ., 
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The cost of sinking a masonif \7oII is from Es, 2S0 to 
Rb, 200 in tlie riToniin tract, bnt it rises to Rs 400, 
Ks.SttO ni«i Rs. COO further inland. A xrell costing more 
tlian Rs. COO mmld not pay, beoanso apart from the initial 
expenditure its depth rrould make its vrorking costly, in 
the richer vilhiges of the ennsl-irrigatcd tram double— 
rrheeird ircils aro not niicoininon, and n pair of trrlls are 
often sunk close together f»r the irrigation of the same well 
estate. The area attached to n well of the Uinda class is 
mneh larger than that of a well estate conimandad by a 
canal, bro.inso from half to two-thirds of the area mnst 
be left fallow to rest. Thu Daiida wells near tho i ir«r bank, 
whieh »ranotvor\ deep, can be worked in the hot weather us 
well ns in tho eoli and a little cotton of good^ quality it 
maiurod with their aid in addition to the wheat crop j further 
inland tho deptli of the wells and the great heat in tho hnt 
weather prevents their being worked except in tho cold 
weather. 

MDZaFFJLBOXBU. 

40. Tho wells in iho MuzaOargnrli District arc of tiro 
kinds, those lined with masonry (pakha kiia) und those llucil 
with logs culled ffiat' da kharora, A well lined with 
wattles is called lei da kharora, hccaiiBO the wattles are 
made from the lei bush. Ail wells are lined cither with 


masonry, timber or Wattles. Tho soil is So fine thai nnliiied 
Tim number now h- cannot be made. The wells 

2fa>nnri wolla . 11.001 are oil Worked by the PoTSinn 
Eathrha . . 1,100 wl'ccl. ThiTB wcre 11,802 wells 

in 1874-76 of tho following doptli to the surf see of water: — 

11,420 Wells nndur 20 feet. 

855 wells from 20 to 80 ,, 

27 wells from 80 lo 40 „ 

Ko wells ai'o^ deeper than 40 foot. Thn depth is vory 
uniform, pirying only froni 9 to 12 foot in the greater part of 
tho distriot. The depth is hoat in the sonlh of the distriot 
and on tho banks of tho rivors. In tho Thai tho depth is 
greatest and averagns 24 feet. A well lined with masonry 
costs from Its. 225 to fts 880, a well lined with timber 
Its. 125, a well lined with wsitles Its 35 to 90, and a jhnllar 
lined with tnn-oiiry Its 50. As ii rale, four pnire of biillooks, 
costing Its 80 a pair, nri* used nor well. TIiC gear costs Bs. 40. 
Awoll nuHSsisteil by other sources of irrigation irrig.itrs 17 
acres, a well assisted by siiildh 21 acren, and a well assisted 
by eanal 23 nrics. 1 1 the cultivator be intelligent and hard- 
working, or if tbo shaiclioldcrs arc united, a much larger 
area can bo irrigated. Thoro nrc only 24,C32 ncrcs of 
unassisted well iTrig.-ition in tho district. 


StaUment shotoirg numler of welh and the average area of erepi mainred per well from 1889-90 to 

1899-1900. 


lIlsEar 


Rohtak 


Gnrgson 






KcUDRB or WELLS IS CSE- 

Aron of crops 
mntorod by 
well 

Atbiisoe sbus of 

CBOra USTDBEO FEB 
WELL IK 

Distriot and year. 



Pakka, 
eoluiiin IG 
of State- 
inent III. 

Kaeheha, 
eolnmn 17 
of Stanient- 
lueiit III. 

Total. 

irrigation, 
ooliimn 7 of 
Statement 
Vlll. 

Normfil 

yeftT 

1891-92. 

Famine 

year 

1899-1000. 


ri8S9-90 . 

4 

• 

001 

■1 

813 

2,860 

■ 



1690-DL . 

« 

0 

GitO 


719 





1891-92 . 


• 

680 


030 

1,906 

3 

• ••' 


1892-93 . 

« 

4 

501 

81 

692 

1,073 




1893-9.1 . 

4 

4 

64S 

28 

670 

1.300 




189-1-93 . 

« 

S 

647 

36 

682 

1,298 




1895-9G . 

• 

« 

013 


730 

6,108 


• aa 

• ' 

1890-97 . 

■ 


823 


1,182 

9,105 




1897-i'3 , 

• 


820 


1,007 

3,402 




1898-99 . 

4 

4 

847 

J 

1,199 

7,100 


• aa 


1899-1900 



993 

434 

1437 

8,980 


6 


Inercase or decrease 
OB compared with 
L 1889-90, 

+ J>29 

•1- 286 

+ 014 

-i- 0,120 


aaa 


ri8SO-90 . 



1,702 

403 

2,101 

21,831 

••• 

• •• 


1890-01 . 



1,843 

6.10 

2,393 

20,438 




1891-92 . 



1,931 

610 

2,341 

21,073 

11 

aaa 


1892-1-3 . 



2.010 

76 

2,116 

19,072 


aaa 


189.0-91 . 



2.0S3 

338 

2,4-10 

18,267 

• •• 

aaa 


1894-95 . 



2.1.'«) 

410 

2,610 

14,69.1 


■ aa 


1895-90 



2,177 

661 

2,728 

23,007 

t s • 



1890-97 . 



2,521 

2,C4t 

6,106 

35,436 

• •t 

a a 


lS97-9d . 



2,636 

775 

3,830 

24,713 




1808-99 . 



2,C2ii 

2,001 

4,027 

30.370 




1899-1900 



2,770 

3,697 

0,307 

31,030 

• •• 

6 


Increase or decrease 
as compered with 

L. 1889-90. 

-f- 1,008 

•k 3,136 

+ 4,203 

+ 9,190 

• l« 



ri 889-90 , 



7,980 

2,188 

10,108 

73,731 

• ft 



1800-01 . 




2,293 

10,330 

87.301 




1891-92 . 



8,185 

2,212 

10,347 

82,095 

8 



1892-93 . 



6,270 

2,230 

7,600 

74,280 

••• 

aaa 


1803-94 . 



8,210 

2,118 

10,331 

77,108 


aaa 


1804-05 . 



8,211 

1,889 

10.130 



• •• 


1806'90 . 



8,891 

3,018 

11,430 

83,241 

• •• 

• aa 

• 1 

1800-97 . 



8,665 

3,519 

12,074 


«%• 

aaa 


1897-08 . 




2,075 

11,311 


• •• 

a a • 


1898-90 . 



8,782 

4,012 

12,824 


• «• 



1890-1000 




7.918 

17,107 

113,019 

•«« 

7 


Increase or deerense 
ns compared with 

L. 1880-90. 

-f 1,209 

-h 6,780 

+ 0,939 

+ 34,285 

• •• 

• ai 


Mr, Sykei, 
26 Oct. 01. 
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INPIAS IBEIGATiOS COMMISSION 


2Ir. 

29 Oct. 01. 


Statement showing number of wells and the average area of crops mat%tTed per well from hSSC.9^ to 

1899-1900 —con till ned . 









ATBBAOE ABSJi or 




Numobb OV TTSLLS 15 VSB. 

Area of crops 

CBOP0 3IATUBBO PBB 







matured hr 

WELL 

IK 







ncll 




Distnot And Tcftt* 




irrication. 






Tahha, 
column 1C| 

Stteieha, 
colonin 17 

Total. 

oolnmn 7 of 
Statement 

Eonnal 

Famine 




of Stato- 
ment 111. 

of Stnlo- 
ment 111. 

VIII. 

year 

1891*02. 

year 

1809-1900. 



'1889-90 . 

C.4S7 

840 

7,327 

' 76,940 





1890*91 • • ■ 

CsoGS 

813 

7,370 

77,416 

in* 

• •a 



1891-92 . 


019 

8,058 


7 

•*• 



1892-93 . 

6,498 

•192 


51.0U3 





Ib93*94i • • • 

84118 

623 

8,771 

63,877 

• •• 




1891-95 . 

8,252 

402 

8,714 



• te 

Delhi • 


1605-99 . 

8,891 

630 

9,030 

69,394 



• ^ 

1890-97 . 

8,604 

1,703 


110,287 





1897-98 . 

8,935 

877 


80,425 


• •• 



1898-WO . 

0,213 

1,031 

10,247 

107,071 





1899-1900 

0,510 

3,235 

12,781 

121.257 

• •• 

10 



Iticrcue or Ocorenpo 
He eomparcil trith 
. 1689-90. 

-t- 3,U59 

-t- 2>195 

+ 5,451 

+ 45,317 

... 

»»• 





'1889-90 . 

7,910 

.ISO 


108,938 





1890-91 . 

7,827 

353 

8,180 

90,760 

• •• 




1891-92 . 


306 

S,t*69 

85,080 

D 




1892-93 . 


107 

7,003 

74,111 


... 



1693-g.l ... 

n 

154 

DrllS 

7-1,728 


f •• 



1894-95 . 


140 

9,518 

20,515 


t-r 

Eftrnnl 


1895-90 . 

9,ol8 

210 

9,728 

93.803 



* • 

1690-07 . 

9,922 

10,003 

•100 

10,322 

133,579 


• •• 



1897-98 . 

281 

10,281 

101,158 





1898-99 . 

10,211 

317 

10,501 

le.’i.lSO 


• •• 



1899-1900 

10,775 

764 

11,559 

158,002 


14 



l«C!e.VO Ct dcctflMO 

+ 2,639 

-i- 315 

+ S,2ol 

+ 49,724 

f** 

• •• 



09 eompoiTcd with 
^ 1880-90, 









riSSO-90 . 

2.101 

2,105 

4.500 

20,970 





1890.91 . 

2,024 

2^172 

4,090 

20,007 


•#* 



1891-93 . 

2,143 

1,044 

3,787 

21,410 

G 

• •• 



1892-93 . 

2,228 

1,507 

3,735 

16,503 





189.^91 . 

2,304 

1,632 

3,830 

10,214 





1694-96 , 


1,3.83 

3,757 

7,431 

■ ■ 


XTmbalU 


1SP5*S)G • • • 

2,113 

2,107 

4,650 

19,030 



■ 

1890-97 . 

2,720 

-1,907 

7,093 

40,265 


f‘T 



1897*98 « « « 

2.745 

2,011 

6,350 

26,620 


»»» 



1898-99 . 

2,781 

2,117 

6,201 

23,107 

••• 

• •• 



1899-1900 

3,229 

13,099 

10,023 

01,139 

••• 

4 



Inorciso or deerea^o 

+ 1,128 

+ 11^94 

-f 12,422 

+ 84,613 

e.e 

ft.S 



ju compared with 
L 1869-90. 








rissn.po . 


44 

41 

17 





1890-91 . 


35 

35 

2ft 

• •• 




1891-92 . 




23 


••• 



1892-03 , 









1893-94 . 






ft,. 



1891-95 . 


• •• 



••e 


Knncm 

. .1 

1895-90 . 

1S9C-97 . 

4 

4 

41 

49 

48 

53 



... 



1897-98 . 

-1 

51 

Co 






181*8-99 . 

4 

51 

55 






1809-1000 

4 

78 

63 


ft* 




Incrc.asc or decrease 

i 

+ 31 

+ 38 

— 17 

... 

f .. 



ns coTnn,ared with 
. 1899-90. 









riS89.90 . 

3.024 

7,300 

10,989 

41.079 

• •• 

• •« 



18.»0.91 . 

3,003 

0,733 

10,395 

35,890 

• •• 

• •• 



1891-93 . 

3.877 

7.363 

11,210 

37,317 

3 

• •• 



1892-93 . 

4,015 

6,803 

10,813 

22,003 


• •• 



1898-94 . 

4,110 

6,190 

9,300 

22,182 


• •• 



189-1-95 . 


6,472 

10,243 

lU9ft 

• ft* 

• ft. 

HoihlMpTII . 

1S1’5*v6 • • • 

4 919 

6,43J 

11,352 

39,417 

••• 

• •• 

1800 07 . 

6,077 

9,991 

15,008 

• 60,787 

• •• 

• •• 



1697-98 . 

6,237 

8,076 

13,315 

41,800 

• •• 




1898-99 . 


8,090 

13,-198 

41,985 

• •• 

... 



1S90-1900 

6,001 

15,412 

21,103 

83,427 

... 

4 



Increase or decreaso 


•8 8,052 

+ 10,116 

+ 41,743 

... 

••• 



ns compared uith 
L 1869-00. 
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Statement thawing the number of wellt and the average area of eropt matured per well from 

1809-1900. — continued. 


168Si-90 to 


3 oUnndDT 


Lodliiana 


Feroifpore 


Sloolian 


Jliaag . 






Kusiheb OB \PSLLS is van. 

Area of erops 
matured by 
well 

Atehaoe ahea ot 

CBOFS UATURBP VSR 
TirSLIi IK 

D)$lnet and year* 



JPahkot 
column 1C 
of St.atc- 
ment 111. 

Eaeheha, 
column 17 
of State- 
ment III. 

Total. 

irrlg.ition, 
column 7 of 
Statement 
VIII. 

normal 

year 

1891-02. 

Famine 

year 

1896-1000. 


'1880-00 . 


• 

23.715 

027 

23,343 

304,237 

• •• 

• •• 

1 

1800-91 . 


• 

23,163 

716 

28.878 

3 If. 074 


••• 

1 

1801-02 . 


• 

23,788 

676 

24.363 

348,601 

14 

••• 


lSi'2-03 . 



21,611 

612 

25,153 

326,858 

• •• 

kc» 


1893-04 . 



21,703 

613 

25,215 

320,171 


• •• 


1894-05 . 



24.015 

433 

2.5,318 

280,820 


• ■• 


1895-90 . 



2.),107 

.J72 

2,*),670 

375, OuO 


• •• 


isoo-or . 



25,187 

089 

26,176 

307,221 


• •• 


1807-03 . 



2fiAl0 

674 

2i.-.:.Bl 

302,887 


• flC 


1898-09 . 



20,350 

68U 

26,030 

388,316 


••• 

1 

1809-1000 



2C.S!.7 

1,110 

2‘.,31t! . 

410,620 


IS 


Iiici«a<o or deeren'c 
ni compared with 1 
1880-00. 1 

-)- 4.182 

-t- 702 

+ 4,071 . 

+ 40,380 


■ • • 


riSSO-PO . 



8,288 

5.5.3 

8,811 

166.615 


• •• 


1890-91 . 



8,118 

547 

8.005 

102,138 

• •t 

• c* 


1391-03 . 



8,530 

470 

9,(XV.) 

101.665 

IS 

• •■ 


18'.2-93 . 



8.038 

40a 

9,136 

123,120 




1803-91 . 



0,058 

487 

0,516 

158,284 




1801-93 , 



0.1 36 

-I'-u 

9.621 

100,261 


••• 


IfiOo-OG . 



0,201 

Cl,') 

9.716 

165.851 


»•» 

1 

1800-07 . 



0,203 

638 

0,631 

183,512 


• •• 


1807-99 . 



9,3''9 

517 

0.016 

17.t,416 


•f* 


1803-00 . 



0.073 

607 

10.2C9 

180,190 


••• 


1809-1000 



0,02.1 
•i- 1,030 

1.636 

11,400 

200,273 


17 

1 

locrcaac or dccrcare 
«i compared with 

L 1950-00. 

if- 083 

•f 2,019 

+ 83,628 

••• 

• •t 


ri 850-00 . 



5,275 

CCS 

6,913 

110,583 


• l» 


18W-01 . 


« 

r.,C31 

D70 

6.201 

123,114 

••• 

• •ft 


1801-03 . 


« 

5,805 

677 

6,472 

1.10,054 

20 

• ft* 


1893-On . 


« 

5.051 

603 

C,1C4 

85,938 

• •• 

• •• 


1803-9.1 . 


• 

C.313 

406 

6,710 

97,18.1 

• •• 

• ca 


1801-05 , 


• 

5,152 

257 

6,709 

95.220 

»BI 


j 

15)05-90 , • 


• 

G|QS3 

880 

7,(iC0 

13l',050 

• Cl 

• •• 


1890-97 . 


« 

7,118 

687 

7,806 

152,703 

• •• 

• • 


1 1807-08 . 


• 

7,410 

676 

8.001 

140,006 

• •• 

• •• 


1 1808-00 . 



7,031 

697 

8,328 

140,674 

• •• 

• •• 


1800-1000 



8.(K3r, 

1.252 

0,318 

188.370 


20 


j Inrrea'c or dccresrc 

1 fl« compared with 
L 1S30-90. 

+ 2.701 

•h 681 

+ 3,375 

-1- 77,087 

• •• 

( 


ri 889-00 . 



16,351 

•1925 

20,270 

120,3.87 

• •• 

1 ... 


1800-01 . 



16,101 

4,733 

10,941 

124,220 

• •• 

1 


1691-03 . 



17,800 

4Mt 

22.161 

105,314 

6 

• •• 


1803-03 . 



18,288 

4,723 

23,011 

101,043 

• •• 

• •• 


1803-91 . 



18.49S 

4.106 

22,001 

102,016 


• •• 


1801-05 . 



18,010 

3,0M 

22,551 

110,638 


• •• 


1606-00 . 



18.8 '.3 

3,901 

22,751 

130,731 


• ■ • 


1800-97 . 



10,310 

3.772 

22,092 

138,878 




1807-08 . 



10,170 

3.870 

2.1,349 

107.020 


• •• 


1803-00 . 



10,721 

3,870 

2.1,501 

123,0.13 


• • • 


1800-1000 



10.050 

4U>4 

21,14.1 

181,301 


8 


Increase or derrenre 
*s cotninred with 
L 1889-90. 

-t- 4,509 

— 731 

3,808 

•f 00,071 

*•• 



fl880-00 . 



13,133 

220 

13,663 

272.003 

• •• 



1800-01 . 



13,077 

176 

13,852 

200,267 

• •• 

• •• 


1891-03 . 



14,721 

1G6 

- 14,867 

274.660 

18 

• •• 


1802-OS . 



15,550 

IMl 

15,780 

282,638 

• •* 

• •• 


1809-01 . 



15,810 

131 

l.>,053 

287,440 

• tt 



1804-0.') . 



15,023 

107 

16,020 

200,061 

• •• 


• 

1805-08 . 



15,013 

101 

10,103 

206.694 

• • 



1890-07 . 



15,010 

288 

16,228 

250,024 

• •• 

ft • • 


1897-98 . 



15.971 

372 

16,343 

260,810 

• •• 

• •• 


1808-90 . 



10,116 

281 

16,309 

212,540 


12 


1800-1000 



10,235 

452 

16,087 

105,553 



InrrPASO or deerencp 
ns eoinnared with 
. 1880-90. 

+ 2,60J 

-1 223 

+ 3,025 

— 77,460 

• •• 



Mr. Sgkes. 
20 Oct. 01. 


0 
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IKUIAN IBEIOATION COMMISSION: 


t 

Mr Sviet Stafcmeni showing nutaier of wells and the average area of crops matured per well from 1889^90 to 

continued. 


ao Oct. 01. 


District nsd Tear. 


Montgomerj 


Lahoro . 


Amritsar 


QordaspQT 


Bialkot 


ri6S9-90 


1890-91 


1801-92 

• • 

1892-93 


1803-91 


1891-95 

• • 

1895-06 

• • 

1896-07 


1897-98 

• « 

1898-99 

• • 

1899-1900 


1 Incrcato or decrc^s^ 


a< ctimpaivd tsilh 
IbSO-OO, 

18S0-90 

isyo-i'i 

1891-92 
lSi92-:'3 
1893-01 
1891-95 
IBUo-OG 
1S9G-07 
1S97-0S 
1S93-99 
1899-1000 
Increase or dcerci'c 
ns compted n’ltb 


(. 1SS9-90. 
riSS9-90 



1800-01 



1691-92 



1892-93 



1893-91 



1891-05 



1896-96 



1893-97 



1897-93 



1808-09 



1899-1000 



Increase or 

decrease 


ns comnarci irjtU 
lSS9-Pd. 

leSP 90 
1690-91 
1891-92 
1602-93 
1693-91 
189195 
180S-9S 
1S9C-1>7 
1807-93 
1898-09 
1800-1900 
Incrrftic or decrease 
ns compied wUli 
V_ 1989-90 


ri8S0-90 

1890-01 

1801-02 

18!H-PD 

189.3-91 

1S9-V-1'5 

1695-gi: 

1606-97 

1897-93 

1893-09 

1899-1900 


1889-90. 


NOMDsn OF WEtLS IK USE. 

Atcaof crops 
matured bjr 
_woll irrign- 
ion, enlumo 7 
of State- 
mcul Ylll. 

AvRAnoE aeba or 
cnora matuurd 

rEB WELL IE 

JPahia, 
eoluniu 1C 
of State- 
ment 111. 

JZaekcKa, 
column 17 
of State- 
moot III. 

Total. 

Normal 

year 

1801-92. 

Fitnloo 

year 

180D-1000 

8,777 

1,120 

10,197 

170,819 



0,212 

1,003 

10,305 

200,709 




1.211 

11,207 

109,302 

16 




10.813 

162.117 






■ 9 M 






H foi!« 






^VTiTTTfl 

S-- 


10.8S3 

l.tOG 

12A!ll 

109. ISC 



10,8 .-2 

l.Ci8 

13,4 JO 

161.079 



11,1.10 

1,401 

12,511 

213.38.1 



11,166 

1,602 

12.658 

177,533 


14 

+ 2,379 

+ 62 

■1- 2,461 

— 2,280 

a»» 

..a 

12,686 

2.0S0 

14,700 

314,611 



12,813 

1,738 

14.6S1 

327,396 



13,183 

2.1 10 

16,3'!3 

279, >-08 

18 


13,3.13 

2.«l<) 

15,378 

284,170 



13.200 

2,2fi8 

15.SSS 

2*>1152 



13,396 

2,019 

1:>,13>J 

#27^)047 



13.716 

1,800 

16.030 

2*'2 704 



14,011 

2.M1 

16,151 

272,532 


a*. 

14.182 

2.308 

10,150 

.108,639 

fC* 


11,117 

2,6.12 

10.079 

296.2.16 


... 

1 1.037 

2,311 

17.278 

271.707 


16 

•1- 2,251 

+ 251 

+ 2,012 

— •12,837 

... 


10.112 

41.'! 

10.627 

280, -inc 


• a. 

10.2.'5 

CIO 

111.835 

25."i,7 12 



10,1’.7 


10.1 08 

206.;',»2 

S4 


10,553 



191,851 

tf 


10,027 


10.997 

204, .*72 



10,101) 

382 

10 573 

159,610. 

... 


10,052 


11,9.V) 

206,450 

... 


11,118 


1 1,653 




11,267 


11,085 

270,173 

... 


11.107 


ll.Wll . 

277,30.6 

... 

aaa 

11,7.11 


12,141 

309.111 


25 

->- 1,019 


•b J,617 

■f IS.IDS 

... 

a». 

C,117 

3,229 

S,Ct6 

139,912 


B.a 

6,417 

2,950 

8.297 


... 

aei 

CfGoO 

3,028 

8,684 

9 

16 

ata 

6,4S9 


8.6G0 

3 

la. 

ann 


2,>53 

S.157 



• •• 


2,601 

8,291 

50.746 

... 

aaa 


2,745 

8.419 

120,172 

• * • 

at. 

6,S6S 

3,378 

0,240 

141,135 

... 

• •a 

6.017 

3A'3 

0,280 

130,70.1 


... 

C.151 

3,617 

9.698 

121,390 

a*. 

*aa 

6,922 

4,001 

10.030 

168,690 

a*. 

15 

+ IfSOa 

+ 776 

•f 2,2S0 

-1- 28, Otis 

• «a 

«aa 

19,410 

2,029 

21.438 

501,171 


.at 

10,3 S'* 

1,0 13 

21,291 

4.-3. 172 

... 

aaa 

30,205 

3,900 

22 216 

■it 

21 

a.a 

20,033 

1,790 

22,425 



eta 

20,8 ,3 

1,623 

22,070 

K3 aa 


• aa 

20,650 

1.53C 

2" ts'2 

356,273 

..a 

aaa 

20,045 

l.DJO 

22.10.5 

431.033 

at. 

aaa 

21.31.1 

1,021 

22 931 

478,061 


a.a 

21,803 

1,657 

23,100 

619,895 


tM 

22,213 

1530 

21,019 

•159.001 


aaa 

23,133 


25,106 

•175,137 


19 

-1- 3,723 

t 

— 65 

3,668 

+ 29,334 
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Statement t&owiitff tttWiOer qf welh and the average area of crape matured per well from 1889-90 to Slr.Svkei. 

• 1899-1900 — continned. 

29 Oot. 01. 


DUtrict and year. 


KuuBEa OP irPLBS ik ube. 


Pallia. 
ccluinii 1C 
of Siatc- 
tnent I1I> 


JCaeleha, 
column 17 
of Slnto* 
moot III. 


Aren of crops 
mntnrcd by 
_«ell irriga- 
tion, column 7 
of biatp- 
mcnt VIII. 


Atsbaoe asea op 

CBOPS MATUBBD 
PEB ITELL IS 


Iformol Famine 

year year 

1801-02. 1809-1000. 


Qajrat . 


SLobpur 


Jbeintn 


Gcirantrobi 


Easralpindi 


flSSO-Oll . 

8.C10 

6G2 

9,202 

lSliO.91 . 

8,175 

.3.5 1 

8,820 

1801-02 . 

S,'507 

800 

9,006 

1902-0.1 . 

s,7;<3 

280 

9,016 

1903-91 

8.710 

241 

8,9(50 

1804-05 

8,760 

338 

9,088 

^ 1806-06 . 

8.783 

524 

9,:«.r 

18&0-1'7 . 

0,007 

60G 

9,613 

0.70(5 

1SO7-0S . 

0,187 

609 

180.8-09 , 

Uf*J.**7 

C17 

{•,10 1 

1»-O0- 1000 

0,807 

1,082 

10,079 

Xucici.st; or docrenpr 

-f- 1.257 

+ 520 

-h 1,777 

a» rninpared with 
. 1839-90. 


n9?9-oo . 

12.119 

116 

12,2(51 

1 Itl-O-Ol . 

12.127 

130 

12.263 

lSlM-02 . 

12.2;i? 

113 

12,3 -.2 

1802-03 . 

i2,;!nt 

167 

12,401 

ly!3-l‘l . 

12.249 

02 

12 310 

190105 . 

12.22fi 

132 

12.3.->8 

• » « 

12.2 IS 

144 

12 S02 

1 l9!H5-t>7 . 

12.2bC 

137 

12.123 

1 • • 4 

12 :<93 

225 

12,00,4 

190S-09 . 

12.17.5 

223 

12 OOH 

I IS.'O-lOW 

12,.'. IS 

2'i0 

12.S17 

1 liiPfi.n'c or <]<.(TP0«p 

I as (oicpnroi with 

+ 3'..9 

+ 351 ! 

♦ 

+ 653 

L ls>S9-0i). 




J'lO'.'.'-OO . 

1 290.01 . 

(5,534 

367 

C.BOl 

0,(5' 11 

312 

r.,ni3 

18'.iM'2 . 

C (57.V 

273 

C,0 17 

18M.03 . 

8,.;r.s 

107 

G,SC5 

lso;i.9i . 

G,7O0 

141 

C.h.53 

ISO 1-93 . 

C.'-IO 

ijr, 

G.92C 


(5, 973 

16G 

7.129 

i.«ori-'J7 . 

7,1.33 

108 

7,331 

1.S07-08 . 

7,2.'7 

ISO 

7,437 

IbOx-Oil . 


212 

7.r.yi 

IbOO-lOGO 

r.tM 

279 

7,70S 

Jiicrr.i«p or dperrr-o 
n‘ rtimpwcd witli 

. leso-oo. 


— 78 

-f877 

n^ooo , 

4,520 

401 

4,921 

ISOOO. . 

4.<'.]6 

420 

6.03.5 

1901-02 . 

4.690 

41-4 

f.,fil3 

IM12.03 . 

4,070 

3CO • 

4.n:iG 

1>03-01 . 

.4..'3t.l 

207 

4,8f.S 

180105 . 

4,532 

210 

•1.742 

. l».0.5-00 . 

4.077 

311 

4.S93 

180(5 97 , 

4,C2C 

32n 

4,952 

l-'fl-OS . 

4,r.ic 

811 

•1.927 

180-h-OO . 

4 C33 

203 

4,!'2G 

1399-1000 

4,740 

28.1 

C,12:i 

Incrc»-p or dccrcnso 

•f220 

— 19 

-h202 

ns c.inipnrcd with 
. 18P0.00. 




ri8<;o-9o . 

6.41C 

P2C 

6,842 

1800.01 . 

G,.M5 

970 

G,.|16 

1M»1-P2 . 

5,18 4 

072 

C,4.5G 

0,375 

1802.03 . 

D.'.30 

816 

1803-9.1 . 

6,n.50 

82.5 

C,176 

1804-95 . 

6,70.S 

82.5 

0,633 

- ISO -.-00 . 

5.701 

6<U 

0..591 

160(5-07 . 

6,010 

820 

C,739 

1807-03 . 

G.O.Sl 

l'7.1 

7, 0.56 

1808-90 . 

G.IGO 

8GG 

7,03.5 

7,189 

1899-1000 

0,293 

89i; 

Iiwri.n-n or decrpnip 

+877 

— 30 

-i-S47 

ns cninn,ared with 
L IfiStt-OO. 





211, Ml 
158, ISG 
182,827 
2'>l).117 
173,780 
175,207 

152.. 120 
181,128 
2i'S.3l2 

189.. 100 

103.4ti0 

- 18,311 


300,730 
383,290 
312,816 
368,980 
357,!'1'5 
3GK.034 
330.071 
320.4H8 
359.200 
313,178 
287,02.1 
-100 lie 


171,160 

1615,070 

16C.84S 

172.080 

171,130 

172,817 

105,200, 

iri8..lI7 

177,720 

100,512 

1.15,819 

—25.810 


39,332 

30,875 

30,172 

.10,303 

30,7.1S 

37,068 

30,.iro 

37,128 
30,457 
3ii 787 
37,773 
— 1,000 


41. list 
4'., 013 
-b (5,177 











INDtiN IBEIGATTOK COMMISSIOK ; 

-Wr. Sjftet. Statement showing number of wells and n, ^ 

29 Ool. W. ifiSfl-iSOO — ^alwei per well from 1889-90 to 


Hazara 


Kobst 


Hanna 


Hiatricl and year. 


Pctharrar 


'18SO-PO . 

1SS»0-91 . 

1891- 92 . 

1892- 9.1 . ; 

1893- 91 . 

, 1891-93 . 

■{ 1895-90 . 

■ 1890-97 . 

1897-98 . 

18aS-99 . 

1891-1C09 

Increase nr decrease 

ns compared nith 

L 16S9-90. 

ri8SO-00 . 

■ 1890-01 . 

1891-92 . 

1S92.93 . 

1893-91 . . ■ 

189 1-95 . 

1 895-90 . 

1890-97 . 

18.-7-93 . 

1S9S-99 . 

1899-1 POT 

locrm*-e or decrease 
ns comimred wiih 
L 1883-90. 


'1889.90 . 

isponi . 

1891.9> , 

1892- 9.1 . 

189.1-01 . 

1891-95 . 

1893- 90 . 

1590.97 . 

1897- PS , 

1898- 99 . 

1899- 1900 I 

Inrr«i-c or deerra* 

. n« roniparod witl 
L 1889-90 

fl 889-90 . 
lSOO.;u . 

1891-92 . 

1892.91 . ; 

1893-91 . 

1891-95 . 

1895-90 . 

1890-97 . 

1897-93 - 
18*8-99 . 

1899-1000 
Increase or decrease 
ns comrared rriih 
. ISSD-IO 


Hera Iimail 
Khan. 


riSS9.pO . 

18;K101 . 

1891- 113 . 

1892- 93 . 
lSP3.'i.l , 

1591-96 . 

1695-90 . 

189 -97 . 

1S07-9S . 

189S-09 . 

1699-1000 

Incica-o or drercas 
a» compared with 
. 1839-00 


KtraiDSB OP TTStlf IK obb. 


307 
I .181 
383 
301 
359 
329 
311 
SC 9 
3S1 
3Si; 


628 

4fi0 

•111 

460 

412 

•111 

477 

•191 

•170 

490 

611 

+3 


6.325 

6,333 

6,IS9 

6,709 

6,391 

C.rf)2 

0,200 

0.331 

CrllO 

0.CSC 

0,903 

+1,633 


\ 1C eoloinn 
roent ofStatcmci 
III. 

It Total. 

0 *i5 

2C1 

!0 61 

281 

1 62 

270 

4 CO 

230 

12 06 

207 


231 

0 70 

289 

5 73 

297 

S ‘0 

.1i12 


316 


330 

3 +33 

+ CO 

1 6.179 

10,0.10 

S 6,211 

10,170 

1 6,078 

10.039 

t 6.162 

10,710 

> 4.823 

10.67.1 

;» 1 912 

li‘,859 

953 

Jti.S74 

955 

11,020 1 

950 

31.1-I.3 

1/hiO 

li 1,1*00 

1.101 


— i,07S 

9k 

+ 1,300 

205 

6C1 


609 

19.1 

671 

1 192 

6s0 

210 

*>“7 

t’OS 

667 

197 

620 

195 

5rc 

172 

611 

178 

659 

103 

619 

-42 

— 15 

.17 ! 

CTo 

31 

cm 

so 

470 

18 

403 

21 

402 

17 

458 

10 

■193 

14 


16 

*191 1 

39 

6o;> 1 

26 

607 

— 11 

-S 1 

811 

0,100 

881 

0,212 1 


C,fSl 1 

810 

C.6W i 

805 

6,090 1 

741 

0.740 1 

624 

7.0.10 1 

833 

7,101 1 

799 

7,216 I 

790 

7,470 I 

667 


+ le 

+1,099 + 


Area of crops 
inntnred bv 
well 

irrifsation 
eolnmn 7 of 
SlBtetnent 

vm. 


1,250 

1.121 

1,181 

I.S17 

1.203 

1,325 

1,SC3 

1,589 

1,699 

1,658 

1,070 

+414 


82,595 
81.523 
61,072 
79/121 
8*1.9 19 
7.5,031 
71,71.1 
73.718 
77,050 
77,013 
70.673 
— 0,022 


1.673 
1.877 
1 671 
1,936 
2,307 
2.OT0 
1.762 
1,812 
1.3SS 
1.719 
l.'-CO 
—13 


34:23 

3.1.53 

3,0.12 

S,-t2.1 

S.CIO 

3.19S 

3.C13 

3,823 

3.800 

.1,72? 

4,152 

+1,224 


92,321 


ATERaOB EBBA OP 
CEOri JlATDBBB 
PCS WELL IK 


Kormal 

year 

1891-93. 


Famine 

year 

I1S99-19CO. 


I 




17 


14 


> increase in well, one to correcli.n:^::^,-eme„t, cbicDy in ela..lCeat:o„ of yoH-n and feeclln";:;;;: 
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Stetement thotoing numler of wells atid ihe average area of erojss maivreil per well from 1889‘90 to Mr. Sghes. 

1899-1900 — eoaeludcd, iTTm 

• 29 Oct. OL 


District and year. 


KnuBEB a? ■wEtts ik dsb. 


JPakl-a, Kaeheha, 

eolnmn 10 column 17 
of Statement of Statement 
III, III. 


Area of crops 
matncod by 
irell 

irrig..ttion, 
column 7 of 
Stntement 

vm. 


ATEBIOE ABEl or 
OBOrS SlaiUBBD 
PEH WEM. Ill 


Kormal Famino 

year year 

1891-92. 1809-1900, 


Dcra Gbazi 
Khan. 


ri889-90 . . . 7.204 

1890-01 . . . 7,431 

1691-92 . . . 8,820 

1892-93 . . . 8,703 

1883-91 . . • 8.707 

lh9.1-96 . . . 8,090 

1896- 90 . . . 9,097 

1890-07 . . . 0,070 

1897- 08 . . . 9,163 

18«8-90 . . • 9,303 

1809 1000 . . 9,390 

Incroa.<o nr deerense -(-2,180 

ns compared with 

(. 1889-60 


f 1889-90 . . , 12.243 

1860-91 . . . 13,407 

1891-93 . . . 13.601 

1892.93 . . . 13.885 

1803-94 . . , 11,269 

1894-93 . . . 14.431 

■ 1896-90 . . . 14,68.3 

1890-97 . . . 14.083 

1807-03 . . . 14iT39 

1898-99 . . , 14.737 

ISl'O-lOOO . . 16,021 

Increase or decrease -1-2,781 
os compared with 
^ 1883-90 


ri6S0-9O . . . 219,040 

1890- 91 . . . 222,217 

1691-92 . . . 232,941 

1892- 93 . . ‘.!32,7<!8 

1893- 94 . . . 243,377 

1891- 95 . . - 218,385 

Grand Total 1896-90 . - . 253.137 

of Iho \ l60()-97 . • . 2 o8,8oj 

Punjab. 1897-93 ... 202.353 

1998-99 . . . 2<iG.olO 

I8.'<9-1900 . . 274.851 

Increase nr decrease 4-6*1.911 
as coinpartd with 
, 1839-00 


MazatTargarb 



42.000 

.10,716 

40,251 

.33,136 

35,5(;i 

2!V17S 

S1.,H3 

•10.097 

39.288 

42,337 

7.3.860 

-1-31,109 


10.997 
11,119 
ll.lOl 
-h 2.635 


14,662 
M,772 
16,872 
19,030 
10,003 
16,232 
10,632 
10,718 
16.815 
10,908 
17,435 
+ 2,883 


262,000 
202,933 
272,898 
270,924 
278,838 
277,803 
287,380 
305,619 
SOl.Olti 
303.876 
318,710 
•i 80,110 


48,574 

62,023 

49,391 

60,871 

66,0.14 

42,370 

60,001 

49,005 

41.472 

49,102 

47.297 

—1,277 


62,373 

69,407 

62,308 

62,107 

64.003 

62,460 

62,200 

60,001 

48,409 

46,683 

40,609 

—6,804 


3,050 427 
3.823,333 
3,606,883 
3.42.3,768 
3,449,672 
3,072.220 
3,730,7b9 
4,006,98-1 
3,970,618 
3,060,902 
4,154 698 
+195,171 



Statement Showing total area averse area irrigated per well from 


1890-01 

1&91-09 

1892- 03 

1893- 01 

1894- 96 

1895- 90 
1800-97 
1897-98 
1808-09 
1899-1000 



ToTXB aBEA IBBIOATBP BY 


Chahi CWVi 

Nnhri- Bailab. 


Number 

kurheha 

well. 

pakl'a. 
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IMDIAK IliUICATIOH COMMiSSIOH ; 


ilfr. Suktt, Statement thoaing total area trrigateS hy toellsf elc^t and the average area irrigated per well from 
— 1890-91 to 1899-1900 . — continued, 

20 Oct. 01. 



ToTAt. xnnjL !Bniai.TEo sr 


Number Amngo, 
of welli nrco 


Cliohi, 


Olialii 

Nnbri. 


Clinhl 

Bailab. 


Total. 


kaeheha irrig.-tl(d 
niid b; each 
pakha. nrcll. 
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Statement ehoming total area irrigated bg wclh, ete.^ and the average area irrigated per well from Ur, Syket. 

lbVO-91 to 1899-1900 . — (continued.) 

^ SOOot 01. 


ToTA ^ abba IBBIOATBD BV 


aimhi. Cl’,"’'*- Total, 

finhri. Snilab. 


1890-01 

18U1-02 

18U2-U3 

1803.01 

ISil-l-OS 

1800-00 

1H00-U7 

1807- 08 

1808- 09 
1800-1000 

1890:01 

1801-02 

1802- 93 

1803- 91 

1801- 93 
1806-08 
18UG-07 
1607-98 
lb08-90 
1890-1800 

1800-01 

1801-02 

1802 - 03 

1803- 91 
1801-05 
1805 -00 
lbOO-07 

1897- 08 

1808- 90 
1899 1900 

1890.91 

1801- 92 
1892.03 
1803-01 
1801 05 
1895-90 
180G 97 
1807-98 

1898- 00 
I&OO- aOUO 

1890- 01 
1691-02 
lb02 93 
IbOS-Ol 

1891- 00 
1800-98 
1800-97 
1807-98 

1809- 00 
1809-1900 

1800-01 

18i)l-92 

1802- 03 
180.1-01 
1891-95 
IbOu-OO 
lb90-97 

1807- 08 

1808- 99 

1800- 190U 

1809- 91 

1801- 02 
1802-03 
1893-04 
lbW-i-9G 
1805-00 
1800-97 

1897- 08 

1898- 00 
1800-1000 


117,689 
91', 026 



23ii,GS'3 

249,102 

267,076 

232,012 

230,77(1 

220,(31 

235,728 

208,390 

105,195 

102,210 
159,802 
MO,728 
] 56,205 
138,780 
1S.'<,G88 
151,603 
149,651 

147,698 



22,297 

20.274 

22.1 SO 
19.792 
18.290 

16. 30.1 
15,283 
22,013 

21.7- 13 

29.7- 15 

211.93S 

2(i.S,403 

239,203 

210,622 

181.727 

170,800 

103,200 

304010 

32S,99l 

293,183 


39.017 
69,227 
62,809 
3tt,60a 
60 7u3 
39..59S 
42,480 
03,002 
49.727 
29.661 

13,600 

11,286 

16.091 

17,518 

10,507 

13.910 
14,903 

20.910 
19,050 
19,022 



11,137 

7.0f3 

10.9117 

14.199 

11,726 

10.930 

!),742 

13,817 

10,180 

•4,902 


Nun ber 
of nplls 
kachrha 
and 
pakka, 


Avoiago 

area 

irrign'ed 
b; vncli. 
B'cll. 


282.143 
278.160 
270,407 
279,-1 10 
280,009 
207,896 
271,167 

115,797 

116,008 

122,095 

123,129 

123,602 

121,850 

122,302 

126,908 

120,960 

121.143 

110,361 

100.076 
118,504 
114 005 
111,439 
100,268 

0 1,070 
110,-105 
IIU.OOU 
120.501 

350,627 

303,123 

310,292 

309,otO 

265,820 

29.1,600 

290,853 

431,058 

38 1.710 
312,012 

258,423 

281,093 

219.920 

257.076 
23s,Ol2 
230,770 
227,-l24 
2.10,138 
208,508 
105)931 

231,996 

218,109 

193,537 

101.711 
195.-1S0 
195,180 
197,018 
213,153 
107,313 
Ib2,ru7 

320,316 
200,070 
3.17,703 
314.009 
S30,-U9 
249,-100 
2.18, .196 
309.7-13 
27u,0';0 
32.».60S 


10,914 

22,-104 

23,011 

23,904 

23,661 

22,764 

22,983 

23,349 

23,601 

2-1,144 
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INDIAN IBHIGATION COMMISSION: 


M r, Syk at. SiaUmeni showing total area irrigated bv wells He auti n,. 

29 Oot. 01 . 1890-1891 to coiitinuX*^'^' «>fllfrom 


1800-91 

1891 - 92 

1892 - 93 

1893 - 04 

1894 - 95 

1806 - 98 
1808-07 

1807 - 08 
lSOS -09 
1899-1000 

1800-01 

1891 - 92 

1892 - 03 

1893 - 91 
lEOl -05 
189 G- 9 G 
180 G -97 
1807-08 
1899-99 
1890-1900 

1890 - 91 

1891 - 93 

1892 - 03 

1803 - 01 

1804 - 95 
1895 - 9 C 
1800-97 
1 S 97 - 9 S 
1898-09 
1809-1900 

1600-91 

1801.93 

1803-93 

1803-01 

1694-05 

1893-90 

1800-97 

1 S 07 - 8 S 

1898-99 

1 b 09-1000 

1800-01 
1891-02 
1802-03 
1893-01 
1891-90 
1895-00 
1890-97 

1897 - 98 

1898 - 09 
1890 - j 900 


18 !> 0-91 

lbl' 1-92 

1893-03 

1893-04 

1891-95 

1895-90 

1890-07 

1897.98 

189 S -99 

1899-1000 

1890 - 01 

1891 - 92 
1893-93 
1693-91 
lbOi -95 
J 8 <) 5 - 0 G 
IS 9 C -97 

1807 - 98 

1808 - 99 
.>> 09-1900 


TE4B. 


Total abba ibbioatrd jjt 


2 


CllBhi. 


s 

O 


jl 

« 

fc 

n 

,e 

5* 

u 


Chnili 

Nnliri. 


237,011 
220,258 
238,458 
23 U ,030 
236 , 7«1 
219 . 8 G 1 
22 it. 9 E 7 
227,470 
229,076 
213,810 

125,085 
123,019 
125.634 
126,431 
122 018 
1233185 
126 .C 5 S 
128 .S 4 S , 
130.009 I 
123.763 

457,014 
431,709 
411,356 j 
4l'iit>22 
408.803 
409 £ 1 S 
31HV08 
436,‘.63 i 
413.903 ■ 
310,510 

108.170 I 
147,110 
JOlA'O? 
IOS',710 i 

100.170 
103.221 I 
117,821 
175,1*03 
173.176 
130,310 I 

412 , 1 ! OS 
332.211 
390,316 
421 , 80-0 
391,151 
312,332 
307,612 
317,713 
369,852 
269,117 

177.661 
14G2J72 
170 801 
170.809 
169 . 01 1 
160,110 
149 ,«f.l 
171,772 
167,666 
131.771 

29.495 
27 ,: 23 
30,043 
. 30.487 

20,711 
28,103 
25.142 
20 045 
21.857 


271 

218 

421 

302 

211 

260 

308 

60 

78 

60 


Chnili 

Snilnb. 


••• 

• •• 


0,172 
1 l..' 13 G 
16,573 
13.252 
13.397 
14/110 
16,01 1 
14 , 1)2 
16,113 


7.157 

8.625 

7,830 

C.IPl 

7.059 

8,186 

4,246 

• •• 


• M 
»•« 




23,963 


• •• 
••• 


Total. 


207.013 

220,258 

233,458 

236,930 

225.701 

210,861 

230,067 

227,470 

22i>,075 

213,810 

125,386 

123.297 

135,018 

130.733 

123,130 

133,661 

125,066 

13S.89S 

330,17! 

123,813 

457,OM 
491,700 
411.355 
4 18.270 
427.337 
•117,381 
403,202 
433,812 
462,148 
850,756 

105.170 
147,116 I 
101,067 
109,710 

100.170 
1C33!21 i 
147.831 
176 903 
172,178 
139,340 I 

•112,668 
SSS.OSS 
413,05 1 
437,46s 
•103,40.3 
336,739 
831, 6-28 
303,767 
3S1,-3G4 ! 
2rO,t>Cu 


177,561 
1 16,372 
170,-01 
170,800 I 
160,014 
160,110 
1 - 19,001 

174.773 
161,805 

131.774 

20,495 

27.833 

30,082 

S 0 . 4 .S 7 

29,711 

29,lf3 

26,142 

20,016 

24,867 

23,063 


Nombor 
of nclia 
haehrha 
and 

jpakka. 


10,835 
li',P03 
10,000 
10,997 
10,672 
11,350 
11,563 
11 083 
11.601 
12,144 

8,297 

8.6S1 

8,600 

8,457 

8,291 

8,4-19 

0,240 

0.2.S0 

0,608 

10,920 

21.901 

22,326 

22.125 

23,470 

22,393 

23.405 

22.931 

24,400 

.24,049 

25.106 

8,826 
0,006 I 
0.016 
8,000 i 

O.OSS 
0,307 
0,613 
0,700 I 
0,014 I 
10,D70 

13,263 

12,352 

12.401 

13/14.J 

12,358 

13,392 

13,423 

12.008 

12.698 

12.817 

0,013 
0,947 
0,805 
0,863 
0,020 
7,129 
7,331 
7,4:i7 
7.501 
7,768 

6/I3S 
6,013 
4 030 
•1,858 
4,7-J2 
4,888 
4,052 
4,027 I 
4,020 
6,123 


Avcrogo 

area 

Irrigated 
by each 
*rell. 


22 
20 
22 
22 
31 
21 
10 
10 
19 
17 

16 

14 

15 

15 
IB 

16 
14 

14 
1-1 
12 

21 
10 
20 
20 
19 
10 

15 

15 
Id 

14 

24 

16 
21 
24 
21 
18 
16 
18 

15 
13 

31 

27 

S3 

31 

33 

26 

20 

23 
30 
22 

20 

21 

25 

20 

21 

2‘> 

20 

24 
2o 
17 

6 

5 

6 
C 
6 
6 
6 
6 
6 
6 
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Siatemeni ahowing total area irrigated Ig wells, etc., and the average area irrigated per well from jXr. Sglut. 

1890-1891 to 1899 - 1900 — ooTitmxted. tTT'-^-i 



Tbab. 




■uS 

o 

■§ 

S 

ToTXIi JtBEA 

ihrioated by 

Nomber 
wells of 
haeheha 
and pahha. 

Average 

area 

irr!g.ited 
br each 
well. 

CbaU. 

Clmbi 

Nnliri. 

Chnlii 

Sailab. 

Total. 

ISOO-Ol . 


• 

« 

• 



Sl,2d9 



21,219 


3 

18Ul-i)2 . 

• 


« 




21,395 



21,39.-. 


3 

18'J2-03 . 

• 


• 

• 



21,873 


M 

21,873 


3 

18B3-91 . 

• 


• 



*3 

22.033 



22,0.13 

6,476 

3 

1801-D5 , 

• 

m 

• 







21 992 


3 

ISOs'} -1^0 • 



« 




22,299 


4*« 

22.299 

6,591 

3 

Ifeac-Pr . 

C 


• 




22,399 


*** 

22,399 

C,7.t0 

3 

lW)7-i8 . 

• 









23.350 

7,OS5 

3 

ISPS'i'il . 

• 






2.1,098 


»«4 

23,098 

7,035 

3 

isoy-ii'oo . 

m 

• 


■ 

• 


23,7fc0 

... • 

... 

2.3,780 

7,180 

3 

IWO-Ol . 




• 



C78 

0 


087 

281 

S 








G9t 



094 

270 

3 

a8»2-y3 . 

• 




. 


7<iii 



700 

280 

3 


• 






C97 



097 

207 

3 

ISOl-Vo . 



• 



C 

7Is 



718 

281 

3 

Is0d*0t> • 






K 

726 


**« 

720 

280 

3 

Ibl'IM)/ . 



• 

• 



7 10 



740 

297 

3 

1MI7-B3 . 

• 


• 




62,1 



823 

302 

3 

abPb-! a . 

• 






bl2 



812 

315 

3 

ib'jy-iloo . 




• 

• 


66S 

... 


868 

330 

3 

isn >-£11 . 

• 






4»j,l 57 

2 

3,SOO 


10,176 

6 

1!jS>]-V'2 

« 




• 


•16,1211 


4,490 

60,025 

10,1)69 

6 

lbOl.S'3 , 

« 



• 



43,829 

» 1 - 

4i»G05 

48,481 

10,716 

E 

Ih'.M-SIl . 

• 






49.739 

6,824 


49,563 

10,573 

6 

lS9i-l'3 . 

• 

• 





40.980 

4,797 


45.780 

10,858 

4 

IbS'o-.'O • 

• 


• 

« 

• 

^7 


4.012 


45,622 

10.b7<i 

4 

18. 0-!ir . 

• 


• 




^^eu13B!I 

4 0‘<1 

3 

4.5, ..82 

11,020 

4 

18y7-i'8 . 

• 

• 

« 


« 



4521 


46,719 

11,148 

4 

ibu.'j-ea . 

« 

• 






4,983 

3 

45 602 

10,91.9 

4 

lb£iy-ll'00 . 

• 

« 

« 

• 

« 


-12,Ofa3 

4,352 

6 

40,411 

11,386 

4 

leoo-fli . 

1 

• 

« 

• 



1,121 



1,121 

669 

2 

lbl>l-£)2 . 

• 


• 

• 

• 


1,001 



1,061 

674 

2 

Ibli2-y3 . 

• 


• 


• 


1,1 17 



1.117 

68’) 

2 

1S03 04 . 


• 

• 

• 

• 


1.123 



1.123 

677 

2 

ISOl-tlS . 





« 


1,M6 

• •• 


1,146 

667 

2 

Ibl'S-VG . 

• 

• 


• 



1,032 

2 


1,034 

620 

2 

lbl'e-97 . 

• 

• 

• 

« 



1,<>23 

6 


1,033 

636 

2 

lSl'7-t'3 . 

• 

• 

• 


t 


1,037 

7 


1,014 

641 

2 

le£l j UO . 


• 





993 

C 


999 

669 

2 

18<JU-1900 . 


• 

« 

« 

« 


1,038 

12 

••• 

1,050 

540 

2 

1S90-01 . 

« 

• 

• 




2,307 



2,307 

600 

6 

1691-92 . 

• 

• 


• 



2,r>43 



3,0 13 

470 

6 

l&'J2-93 . 




• 


cs 

2,4C0 

40 


2,609 

4D8 

6 

lSy.£-91 . 

• 



• 



2,639 

49 


2,688 

462 

6 

18tll-‘.'3 . 

• 




« 


2.461 

47 


2,611 

408 

6 

IbUo-k'C . 


0 


» 

« 


2,057 

4U 


2,006 

493 

6 

1EUU-<j7 

« 

• 

• 

• 

• 


2,763 

49 


2,912 

605 

6 

1897-98 . 




• 



2.8-18 



2.818 

491 

6 

1898-99 - 




• 



2.8)1 

01 


2,872 

609 

6 

ISiiO-lUOO . 


• 

« 




8.071 

60 

* •• 

3,121 

607 

6 

169ri-91 . 

• 


• 

• 



96.009 

897 


97,100 

6,2-12 

16 

1891-92 . 




• 


c 

90.017 

01 


99,008 

0,381 

1C 

1892-93 . 



• 

• 


n 

07.208 

420 


07,718 

G|6G9 

16 

ISSli'PJi . 



• 


• 

W 

B3,Om8 

147 

• •• 

06,2'16 

6,696 

14 

1691 »S . ' 





• 

973 

90,010 

109 


00.209 

0,740 

14 

lb95*98 . 






E 

101.17-1 

123 


101,297 

7,030 

1-1 ■ 

1890-97 







102.41b 

262 


102J107 

Hu LiJ 

14 

1897-08 , 





f 

B 

103,929 

S74 


1017303 


14 

18S<8 90 . 






Cl 

P 

88.444 

... 

62,183 

141), 027 

i: J 

19 

1890-1900 . 







40,609 

... 

00,210 

102,778 

7,706 

13 

1890-91 







20,170 

144.1C0 


170,330 

0.248 

18 

1891-92 . 



• 




25,549 

140,781 


100,330 

0,829 

17 

1892-1-3 . 




• 


s 

20,030 

166,732 


182.208 

10,35-1 

IS 

1893-9 L . 




• 


w 

30,010 

123,703 


162,7-10 

10,272 

15 

189<l-05 , 




• 

• 


23,370 

137,903 


101,332 

10,191 

16 

ISOS-Oil . 




* , 


3 

10,010 

131,001 

6,002 

105,103 

10,954 

14 

1809-97 • 




• 

• 


18,422 

131.S4S 

6,009 

145,!I30 

11,135 

13 

1&07-98 . 




« 

• 

£ 

19,9-15 

12i>,2S0 

0,311 

106,073 

10,097 

14 

18(18-90 . 



• 

• 


P 

19,0l)l> 

127,811 

6,401 

102,011 

11,118 

14 

1899-1900 . 




0 



17,538 

128.253 

6,046 

160,830 

11,-101 

IS 


a 

















BO 


IKDIAK IBBldA^ ION COMMISSION: 


21r. St/hes. Statemen! iliotoing total tirea irrigated hg taella, etc., aad'the average area irriaated per ■well from 

18^0-91tom!iti-l900—eokaXyxA<tA. 

?POot.01. 



Tear. 


i 

-ti 

•R 

P 

ToT^T. JLBEi. IBHiaATED BT 

Knmbcr 
of V«ll0 
X.ac7iC?ta 
tkw^pakka. 

Average 

area 

irrigated 
br eneb 
'n’cil. 


Cbabi 

Niibri. 

Ghalii 

Sailiiba 

Total. 

1890-81 . 

• • 

■ 


66,685 

123,394 


180.079 

14,772 

12 

1881-92 4 




60,599 

137,987 



16,872 

12 

1892-83 . 

• • 

• ■ • 


50,306 

1-4!6,000 


176,366 

10,030 

11 

1883-94 : 

• • 

• • • 


02,4,92 

117,689 


170,131 

16,003 

11 

1894-95 . 


• a • 


61,250 

105,332 


166,682 

10,253 

10 ' 

1896-96 . 


• • • 

in 

60,898 

102,300 


154,204 

16,632 

9 

1890-97 

• « 

« • « 


48.090 

103,828 


161,624 

10,718 

9 

1897-98 

« • 

• • • 


. 47.0«3 

109,258 


166.341 

10.816 

9 

1898-99 . 

• • 



42,798 

146,847 


180,645 

16,063 

11 

1899-1900 . 




12,039 

167,789 

27,790 

188,118 

17,435 

12 


Area of crops harvested per 1,000 of population. 



Total area 
of crops 
harvested 
per 1,000 
of 

popola- 

tion.* 

InniaiTKi) bt 

S« 

0 

IM 

Cl 

■M 

0 

l-S 

“ rt 

•S'E 

CAK44S. 

Tanks. 

Well*. 

Other 

Gonrccs. 

Govern- 

meat. 

Private. 

• 

* 

1,040 

242 

12 

■1 

10 

■■ 


• 

• 

1,030 

243 



64 



• 

• 

1,123 

114 



146 

10 

209 

• 

• 

964 

162 


1 

214 


377 

• 

• 

685 

205 

6 

8 

165 


374 

• 

• 

001 

4 


0 

61 

16 

76 

• 


873 

11 

12 


67 

7 

' 87 

• 

• 

915 

.... 


1 

602 

2 

505 



1.191 

132 


1 

309 


412 

• 

• 

1,443 

665 

107 

• »* 

178 


860 



1,109 

679 

17 

... 

227 

12 

036 

• 


81-5 

609 



240 

6 

766 

• 


862 

820 

13 


403 

16 

761 



1,064 

418 

T - - 

10 

316 

17 

701 



Oil 

308 

».a 

1 

810 

2 

661 

• 


047 

47 

33 

5 

158 

... 

243 


• 

848 


10 

• 

476 

23 

60S . 

« 


933 

*TS 

... 

. 

270 


270 



960 

349 


1 



774 

. 


919 

103 

59 

Its 

345 

MM 

507 

a 


1,087 

ttl 

2 


07 

2 

71 

• 

•• 

1,008 

... 

10 

... 

64 

... 

■ 73 



824 


108 


3 


109 



1,110 

242 

250 

T*- 

116 

0 

023 

• 

• 

1,099 

••• 

• •• 

7 

10 

191 

208 



1,534 


423 


10 


433 



1,285 


102 

^ • 

235 


337 



1,198 

430 

6 


110 

28 

582 

• 

• 

1,166 

727 

... 

2 

12 i 

34. 

887 


19 


§ 

■A 

& 


g 

R 


o 

izi 


7 

8 
9 

10 


11 ' 

12 

13 

14 

15 

16 


17 

18 

19 

20 
21 
22 


23 

24 

25 


26 

27 

23 

29 


Diatricii 


H|saar 

Itohtak 

Gurgaan 

DcllTi 

Niirnal 

OmbnUa 


Hosbiarpur 
JiiUnndor . 
Ludbi&nft 4 
b’erozfpflro 


MfloUan • 
•Ibnag . 
Hontgomcry 
Iinhore 
Auirit-«nr • 
Guiduspui « 


Sialkot • 
Gxijmt 
Qoiranwaln 
:'hiilipnr • 
Jliclum • 

Uanalpindi 


Hiizarn 

Fesbawar 

Kobat 


Banna _ - • 

Dora lamnU Kban 
Dora Ohnzi Kban 

llnzaffarenrh 


r> ISnral nopnlation aoeording to Census 








































Statement showing 


51 


. minutes oe evidejjoe. 

»•»««<? *•«««; 


Tear. 


1890-91 

1801-9.1 

1892-03 

1693-91 

1691-95 

1895-96 

1890-97 

1897- 93 

1898- 99 

1899- 1900 


1800- 91 

1801- 92 

1802- 93 
1893-91 
1891-05 
1805-96 
1890-97 
1897-98 
I89S«99 
1899-1900 


1890-91 . 
. 1801-92 
1892-93 
1803-91 

1894- 06 

1895- 96 
1806-97 
1897-93 
1808-99 
1899-1000 


1890- 01 

1891- 02 

1892- 93 

1893- 94 
1891-93 

1896- 96 
1890-07 

1897- 98 
» 1808-99 

1809-1900 


1890- 91 

1891- 92 

1892- 93 
1803-94 
1891-93 
1895-96 
1890-07 
1897-98 
1808-99 
1899-1900 


1890- 91 

1891- 92 

1892- 93 

1893- 94 

1804- 95 

1805- 90 
1890-97 

1897- 98 

1898- 99 
1809-1900 


NtritOBB or TrBtra. 


Distri< 

t. Newly 
made or 
brought 
into use. 


26 


23 


23 


27 

• fe 

18 

• £ 

77 

• a 

219 


19 


68 


172 


221 


70 - 

• 1 

237 

* 1 * 

44 

1 ^ 

64 

• O 

62 

• a 

316 

• 1 

40 

• 1 

77 

1 

163 

, 

116 

• I 

260 

• 1 

130 

■ s' 

88 

* I s 

1.33 

• 1 s? 

187 

* o 

191 

* 1 

113 

• 1 

183 

■ 

430 

. 

118 

• I 

307 


235 

• 1 a 

163 

• & 

101 

* 1 IS 

223 

• I o 

211 

• 1 

207 

• 1 

205 

■ 

308 

. 

636 

1 

739 


670 

1 9 

352 

1 

a 

330 

1 -S 

825 

1 <3 

470 


660 

I 

432 


660 


233 

1 

213 

1 

147 

I O 

149 

1 .s 

113 

1 

104 


135 


167 


339 

1 

297 


Fallen 
ill and 
disused. 


61 

44 

43 

40 

19 
11 

9 

16 

47 

20 


80 

79 

31 

2 

6 

5 
2 
G 

6 
9 


50 

102 

62 

83 

lOS 

87 

30 

32 

37 

29 


81 

92 

67 

82 

115 

80 

53 

47 

40 

70 


88 

114 

00 

100 

123 

133 

90 

137 

92 

.113 


73 

122 

35 
29 

36 
39 
43 
61 
66 
46 


Tear. 


1890- 91 

1891- 92 

1892- 93 
18‘M-64 
1891-P6 

1895- 06 

1896- 97 

1897- 98 
189S-99 
1899-1900 


1890- 91 

1891- 92 
18!i2-93 
l*>n.«-91 
1691-95 
1 893-96 
18110-97 
1807-08 

1898- 99 

1899- 1900 


1890- 91 

1891- 02 

1892- 93 
180.1-91 
1861-03 
18!I5-96 

1896- 97 

1897- 98 
1-98-8U 
1890-1900 


1890-91 

1801-92 

1892- 03 

1893- 94 

1894- 96 

1895- 90 
1890-97 
1897-98 
1808-99 
1899-1900 


1890-01 

1801-92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1000 


1890-91 

1801- 92 

1802- 93 

1893- 94 

1894- 95 
1896-90 

1896- 97 

1897- 98 

1898- 09 

1899- 1900 


District. 


E 

a 


a 

p 




o 


.o 


KoubeB op WELts, 



Newly 
made or 
brought 
into use. 


601 
174 
152 
256 
76 
202 
405 
201 
310 
413 • 


320 

1,039 

079 

221 

142 

210 

450 

136 

303 

581 


no 

160 

114 

115 
92 
87 

327 

60 

92 

463 


382 

936 

217 

421 

185 

314 

601 

803 

273 

481 


760 

879 

382 

344 

310 

363 

606 

422 

347 

636 


666 

468 

238 

670 

348 

192 

223* 

165 

235 

294 


Falien 
in and 
disused. 


423 

103 

73 

166 

-72 

63 

62 

llO 

.91 

llO 


40S 

262 

243 

62 

2o 

64 

65 
64 
64 
60 


167 

31 

29 

39 

22 

18 

44 

37 

63 

18 


38 

96 

161 

103 

163 

65 

66 
66 
68 
46 


049 

165 

123 

148 
168 
150 

149 
229 
162 

,307 


312 

290 

176 

301 

245 

202 

195 

134 

01 

174 



68 


IITDIAIT lEEiaATlON COMMSSIOJT: 


Mr.Syhet, Statement tTtoteing the number of maeonry wellt newly made and the number fallen in and dianted 
29 0^01 duriny the last ten years, i.e., from 1890-91 to 1899-1900 — contd. 


1890- 01 

1891- 02 

1802-93 

1893- 04 

1894- 06 

1895- 06 

1896- 97 
1807-98 
1898-00 

1890-1900 


1890-91 

1801-93 

1892-93 

1898-94 

1894-06 

1896-06 

1896-97 

1807-98 

1898- 99 

1899- 1900 


1890-91 

1691-d2 

1802- 93 - 

1803- 04 
1694-95 ' 

1893-96 
1606-97 

1897-98 
1696-09 
1699-1000 


1890-91 
1801-82 
1892-83 
1893 04 

1894- 95 

1895- 96 

1896- 97 

1897- 08 

1898- 99 

1899- 1900 


1890- 91 

1891- 92 

1892- 93 
18m3-94 

1804-95 
1896-96 

1896- 07 

1897- 08 

1898- 09 
1899 1900 


1890- 91 

1891- 02 

1892- 93 

1803-94 

1894- 95 

1895- 96 
1890-97 
1897-93 

1868- 99 

1869- 1900 







KuUBSB of ITEIiU. 

Tear. 

• Newly 
made or 
brought 
iuto use. 

Fallen 
in and 
disused. 

672 

204 

1890-01 . 



423 

131 

1891-92 . 



349 

289 

1892-93 . 



858 

174 

1893-94 . 



215 

137 

Is94-9S ■ . 



289 

97 

1896-96 . 



224 

98 

IbOC 97 



136 

1.18 

1807-98 . 



303 

110 

1858-00 



197 - 

62 

1899-1000 . 



434 

277 • 

1890-91 . . 



676 

133 

1891-92 . 



238 

216 

1802-93 . 



297 

811 

1803-94 



312 

269 

i(i04-95 



629 


1895-96 



363 

102 

1890 97 . 



809 

137 

1897-08 . 



368 

109 

1898-99 



694 

101 

1890-1900 . 


» 

182 

72 

1890-91 



116 

82 

1891-92 . 



132 

41 

1802.93 . 



105 

92 

1803-94 



73 

626 

1894-95 



120 

69 

1805 06 . 



207 

41 

1896-07 . 



210 

70 

1897-98 . 



188 

48 

1893-90 . ■ 



307 

43 

1809-1900 , 


• 

64 

86 

1890-91 . 



203 

91 

1891-92 . 



190 

125 

1892-93 . 



46 

105 

1803-94 . 



116 

138 

1894-95 . 



167 

183 

1895-96 . 



130 

02 

1806-97 . 



189 

111 

1897-98 . 



165 

73 

1698-99 



230 

167 

1600-1900 . 



129 

62 

1800-91 . 



134 

.61 

1891-92 . 



136 

142 

1892-93 . 



181 

100 

1893-94 . 



260 

1-19 

1994-06 . 



211 

86 

1896-96 . 



264 

94 

1806-97 . 



223 

99 

1897-98 . 



287 

162 

1898-99 . 



260 

109 

1899-1800 . 


• 

166 

60 

1890-91 . 



89 

106 

1891-92 . 



114 

127 

1892-93 . 



101 

129 

1803-94 . 



111 

140 

1804-96 . 



119 

74 

1895-96 . 



152 

103 

1896-07 . 



110 

126 

1897-98 . 



66 

S8 

1893-90 . 



207 

lOO 

1899-1800 . 




KtTlfBSB OF WSLLS. 

District* Newly „ *, 

maieit 
bronght I" 

intouso. 




















MINUTES OP EVIDENCE. 


53 ■ 


Statement ikotoing the number of masonrg wells newly made and the number fallen in and disused Mr. Syl-ci 
during the last ten years, \,o.,from 189U-91 to 1899-1900 — ooneluded- • gg OcT^l 


NVUBBB of 


Numbbb of wells. 



Year. 



District. 

Newly 
made or 
brought 
into use. 

Fallon in 
and 

disuecd. 

1800-91 

• 




10 

' 2 

lBDI-02 

• 




28 

14 

1892-93 

• 




IS 

7 

IBOS.gd 


• 

• 


3 

. 31 

'180-t-9S 


« 

• 

•»* 

«S 

o 

12 

14 

1805.06 

• 

• 

• 


36 

0 

1896-97 

• 

• 

• 


23 

11 

1897-98 

« 

• 

• 


32 

4 

1893-09 


« 

• 


15 

3 

1800-1900 

« 

• 

« 


16 

10 

1800-01 


• 

• 


16 

87 

1801-92 

« 

• 

• 


26 

Cl 

1802-03 

• 

• 

• 


43 

31 

1893-91 

• 

• 

• 


1£ 

21 

180-1-9S 

• 

• 

• 

ts 

22 

23 

1805-90 

• 

t 

• 

n 

64 

18 

1890.97 

• 

« 

• 


25 

11 

1897-03 

« 

4 

« 


16 

23 

1893-09 

• 

• 

• 


20 

9 

1890-1000 


• 

• 


06 

14 

1800-91 

• 

4 



140 

107 

1801-93 

• 

• 

* 


109 

C8 

1892-93 

m 




2S6 

125 

1803-04 

« 

• 

• 

e 

a 

185 

67 

1894-OS 

• 

« 

• 

s 

ICO 

52 

1895-00 

• 

• 

m 

B 

268 

60 

1895-97 

• 

• 

• 

M 

C< 

193 

67 

1897-08 

« 


• 

P 

103 

43 

1808-99 

• 

• 

• 


' 823 

63 

1800-1000 


• 

• 


285 

63 


Year. 

Distriet. 

Newly 
mndo or 
brought 
iuto UMOs 

Fallon in 
and 

disused. 

1890-01 . 

• 



293 

06 

1891-92 . 




070 

81 

1893-93 . 

• 

• 


289 

94 

1603-91 . 


• 

a 

te 

207 

173 

1S9J 95 . 

• 

• 

s 

201 

303 

1S;»5-9G . 

• 

• 

“n 

a 

5 

80 

69 

l*>9U-97 . 

* 

. 

tS 

161 

183 

1897-93 . 

• 

1 

P 

222 

146 

1893-99 . 

• 

• 


130 

69 

1899-1900 

• 

0 


178 

81 

1S9001 . 

• 

• 


422 

268 

1691-92 . 

• 

* 


1,253 

164 

1692-03 , 

• 

• 


665 

181 

1603-94 . 

• 

• 

t: 

614 

1-10 

1691-95 . 

• 

• 

& 

S 

287 

112 

1893-96 . 

• 

• 

«s 

M 

280 

81 

1896-97 ; 

• 

• 

220 

120 

1697-05 . 


• 


171 

116 

1 698-99 . 

• 

• 


216 

lOS 

1899-1900 . 


• 


403 

133 

1800-91 . 

« 

. 


6,679 

4,030 

1691-92 . 


• 


0,767 

3,118 

1892-93 . 


« 

4 

7,227 

3,651 

1603-94 . 


• 

’5* 

o 

0,614 

7,397 

1601-96 . 

» 

• 

p 

£ 

4,110 

3,532 

1895-90 . 

* 

w 

o 

6,261 

2,383 

1896-07 . 


« 

"3 

6,800 

2,055 

1807-93 . 


• 


6,418 

2,239 

1893-99 . 

• 

■ 


6,003 

2,-183 

1690-1000 . 

• 

• 


10,160 

2,369 


1. Q. [Th* PrMi'rfsnt.)— Ton nro IJirrclor of Lantl 

Bertnnc nnd Afjfioulture Biid bU llio slotlstinmiw tlironnh 
your hand*? — All statistics csccpt those lelntinff to oollco- 
tion of roroouG and tlio distribution of takavi, 

2, Q. So in the courso of onr wnnderinirs if we wont 
Blntistics on nny subjeot wo should refer to yonP — I 
ehiill be nblc to Rive them. Tho first statoment ntt-iohcd to 
xny memo, shone Ihe nntnbcr of trolls nnd the averago area 
of crops maturod with the nid of well irrigntiooi botli pakka 
and kaeheka. It is based on crop roturoB of chnbl crops. 


irrcspectiro of the permanent olnssification of soil area'. 
Tlio figures shown in this statement lilsoinaludo fiuures of 
doable cropping. The second statement is bended *' State- 
ment ehowing t he total are.s irrig.stcd by wells, etc., and tho 
nrenige area irrigated per well from ISSO-bi to 1800*1000. 
Tliis stnloment is based on tho returns regiirding land 
permanently classified ns well land ; and tbs figures actually 
shown give the soil area out of suoh permanent well area, 
on wliioli matured erojis wore netnally grown in osab yo.ar, 
whether notunlly well iriigated or not in a partienlar harroiC 
and without tahing double cropping into aceoimt. 



Jl/r. 

29 Oat. 01. 


u 


nTDlAK IBBiaATIOS COMMISSION : 


The soil claasificitioD of land lOugWy speakiog la revisea 
qimarcnnially. It ia inloaded to Bhpw tho peemaueot coo- 
ditiona under which agriculture is o.iTnBa on. And as 
kacicha wells »« generally only ot “ 
the smtiatice in this return eunnot he relied on to tnlw 
account of iiicleha well itrigiUon. On the wliolo therefore 
1 venture to think that the lir«t titatemeDt will he lottnd to 
bo of more yalue than this one. 


area for a normal year is 0 acres —in a thy jext 14 acres P— 
Ordinarily ppeaktn^ in a dry 3*car a pakA*a well is worked 
to the utmost and there is a tendency to spread well Irriga* 
tion over a largo &rc&.ins>ead of confining it to vnlanhlo 
oropseneh as BDganiaiieaDd tobacco. .The decrease of the 
arorage of a dry year in Jhang district is I expect dae (o 
the fact that the well area in that diiiriet is chiefly confined 
to the river circle, and the irater level sinks in a dry Year. 

__ el -A Al : »• . 


01 more value tiion sniso . i j so that the wells ore not capiblo of Irrigating to the eamo 

The third statement is headed “ Area of crops 'bar vestea ^ ©jtent os in a year of good eoUah* In D^lhi and Karool 

per 1,000 of popuialion. ** The popaiation wos taken Jrom - - « • — 

tho returns of rural population at the recent ceusufl* 

The fourth statement shows the numlet o£ lenaouTy wells 
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newly made and the number fallen lu and disused^ during 
the lost ten year#. The first atotamant showing tho area of 
crops liorvcstrd (inohidiiig do— -fasrO, will give information ? 
which is more useful. Tho last statemont shows ibe 
number of new wells made and the number xalleu in and 
disused during the past ten years. ^ 

S. Q, (ilfr. 7Fi/.o)0.— AVill yon explsia, plea.e, how we 
worked up the statistics P— There are two ^kinda of failed 
orops — one is when tho stops « itlier entirely, that i., rogardeS 
ns kkardbetf tli.n tii.ra is nn estimate of tho kkaraba 
when a good deal below the nrerage. Tiie palioan 
estimute^ what the kkarAha should be, and makes an 
iiiea lednction according to his estimate. 

d. Q. Is hen judge? -Ho is the judge, hut his work is 
supervised. 

5. Q. (Z»e Pre»W«»<).— As a niattor of fact io there a 
a large reduotion made on nccouufe of khafdba ?— ITes, in 
seme years. 

6. Q. (ilfr. TFiIson). — In column Z—pakla wollfc 
Hoes this uienn wells nelually used lu that year ? — It means 
wells in working order in that year whether actually used 
or not. 

7. Q. Does it inelnde those that were not used in tliat 
particular year P— Yes. 

8. Q. Is not tho number of wells shown as actnally in 
use ill a p.srtieular year, too large p— Yes, 1 think to, 
because it includes many wells in tho iriigating area not 
used, because land is ircigatcit by the canal. 

9. Q. Can yon say how inony iroll. are used In a year 
and how many aw not P-— I should have to call for that. 
Tho avera,<a area Irrigated by katkeha wells is not more 
than one aero. 

10. Q. In the ease of kaeheka wells, docs the figure 
inclado kaoheha wells not Ueod for that ye.irP— Yes. 

11. Q. I understand that during tho lost 11 years tho 
number of pakka wells in the I’uujab has increased by 
64,411 P— Yes. 

12. Q. And the number of kackehj wells by 31,000? — 
The number of kaehcha woUs duelualc. yoar by year. 

IS. Q. If you exiimino these figures you will see that 
the number of kaoheha wells except last year lias not 
increased at all. Duly this year (o diy yoarj have they 
increased P — Yes. 

14. Q. In the ease of pakka wells there has been a steady 
increase all through P — Yes. 


the average in the normal year in l’<91.93 wae large, a fact 
whieh may liave been dno to some ebang. in statistics in that 
year. We have net separate, statistic, for larheha wells 
and the average are therefore affeeted by tbo vciy large 
increase iii the number iif kaeMa noils in use in a dry 
year; the area irrigated by a l-ocfioAa well is usually leas 
than one acre. 

22. Q. There baa been dnring the past 11 years an 
iuoreaso of pakka wqlls in every district in the Punjab P — 

1 think BO. 

23. Q. (Ifr. /iiefson)— .Apparently from ibtse fignrea 
ihoco i. a largo general tuerease in the_ number of pakka 
well, in tne Punjab. Do you think we should do 
aiiythiiig to stimtilate this iuoreaso ? — 1 think eo. 

21. Q. What do you suggest P—Wa have made nu 
enquiry ns to whet e itacAcAa' well, might bo made. lam 
ineltneJ to think an oierseer might be appointed to advise 
whether a locality is favourable for eDiisIrnction of pakka 
wells. 

25. Q. A Fnblie Works Ovetsoer P— Tos. As regards 
takavi, 1 should prefer to rednee tho limit of the period of 
protective ]o.i.c9 nud, insteid of that, do away witli interest 
on takavi loans to private owners. 

2B. Q. — Would yon reduce the period of exemption P— 
1 should reduce tho period ol exemption. 

27. Q. Not tlio period of repayment of loan t—Ho ; I 
don't think to, 

2S. Q. (214e PreaWenf).— Twenty years is the period of 
repayniuiit of lam P—Y’e., that is the usniil period. I would 
Imre a legistor instead of the I'nrmal bands. I was inclined 
to advise that on well'inigated land whieh is also irrigated 
by cntinls the oooupier's rate should bo reduced. 

29 Q. (Jlfr. Ibbetiea). — What would bo tbc objeot.of 
rcdeenig the ocenpier's rate? — 1 think it is nut fair tooharge 
tho fnll rate. A man who employs lahonr and keeps wcU* 
bullock, has much more cxpeiiao in onltirntion. 

30. Q. Would not that menu that a man would use well- 
wnior fur half a day and isinal water for the rest of. the 
season P— There would be danger from that. 

31. Q. In that ca.o it would he a direct cneenregement 
to us. canal water in p.art of the year wliou least iiccdedf — t 
in a country which is irrigated by a canal the snbseil water 
is raised and many more wells can be construoCed in that 
urea at less cost than befure. 

32 Q. 1 nndentaiidyonr point to be to charge rates that 
would eneohrage men to use wells and not nse canal 
water?— I'o onoournge men to nse wells. 

33 _Q. {The PresidtniV — Y'on think it .tbo diiSeultiea 
attending the granting of tho takavi advance proecduro 


inraeass u ug • were mode easier the advances would be more freely taken 

lo. g. What do you estimate the avorago cost of a wiU tti„,„tage ofP-Yesj I think the object in makmg the 
in the Punjab P— I have uot made that estimate. procedure easier would bo to stimulate tlie Deiiuty Cbmmi.- 


16, Q. I estimate Bs. 300 ?— That would be a fair esti* 
mate, 

17. Q. Then yon give the average area cropped in two 
years 1891-i892 and 1899-1000. VVhy those two years P — 

1 oboso i891*18D2 bseanso tho cropped -iroa w.i8 a norinsl 
one looking at the figures for tbo period of ten year. ; and 
1899*1900 because it was a famiue year. 

[Hr. Sykes explained this point from n diagram in tbo 
Bevenuo report.] 

18. . Q. According to the total average for the whole of 
tbo Punjab, the avorags area per well nas 14 acres P — ^Lasl 
year only 12 acres. 

19. Q. Eow ie the decrease accounted for P — By the 
number of kackeka wolls. 

20. <2. Apart from the kaekeka wells, do yon expect 
an ordinary pakka wdl to irrigate more or less than the 
average in a' famine year P— To irrigate moie in a famine 
year. _ 

21. Q ' Take for instanee the Jliang dietriot, in which 
there are no kaekeka wells — 12 years is tbc average against 
18 for a normal year. In tbo case of Delhi, the area went 
up from 7 to 10. In the esse of Karnal district, (he pvenigo 


procednre easier would bo to stimulate tlie Dejiuty i 

eioiiera in impressing the advantage of these advances on 
tho people. Mr, Alcrk said bo would go about with rupees 
himself. The Aocountaut General would not, however, like 
that- 

34. Q. If we conld amend the tenancy laws to give mors 
proteotion to tcaants to spend o.ipital — that would oneenraga 
them?— Mo; I think not. The landlords would bo deterred 
more than anything, 

35. Q. It would do more harm than good P —I think so. 

SD. Q. lYhat do yon think of tho sebemo of Government 

eonstruoting wells at itsown oast rcconping itself by n rate ? 
Do you think the scheme is likely to succeed P— Mo. 

37. Q. Why P — I think tho revenue arrangements would 
be very complicated for one thing. 

28. Q. DoyontiiinkGovornment would doitas cheaply? 
—Mo. Tho oxpenditnre would .be considerably greater. 
There would be friotion between landlords and tenants. I 
am deoidedly against it. 

39. 0- ('Hi’JPq/nro/Btt). — Do yon assess on the area of 
matured orops P — ^If there is a lO-acre field and we see that 
tho crop is perhaps a four-anna crop, then we take five and 
not ten noies ns the cropped area. 
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40. Q. (3/f*. Iblelsotf). — ^Allowanoo'is made wlion it ie 
liclon oiglit unnns’P — V'es. 

41. Q. (jlfi*. Rvjwatnd) — Tlio cstinnato is made by the 
paUearit. The omouiit of snporviMon exercised la piaoli- 
eally very little P — Yes, 1 am nfriiid ib ib. 


42. Q. How many wells weta eocslrnctcd from State Jlfi.. Xobi7/». 

Ipans P — I liai’O not llio fignreh kore. - 

‘43. Q. — Is tbo area of daulile.crojipod land inorcaslng? — 29 0ot. 01. 
Yes. 


■WiTUESS 11 — Mb. I/. liATitLE, Assistanb Scoretaiy to the Punjab Government, Pinanoial Department. 

]^lc)nora•nd^^m !• on Land fniprovemcnt Jjodng, 


Mr. AVilson, tbo Settlement Commissioner, Punjab, 
asked mo for a note on tbo question wlietlior the gain to 
" Provincial ” in the acconnt of interest on “ Land 
Improvement Loans" (Act XIX of 1883) conidnntbo 
made arnilablo for grunts of loans of that class free of 
interest or at a rednoed mie of interest. 

2. Land Improvement Loans arc mado from tbo " Pro- 
vincial Loan Aceount,” wbieb Jneludrs llio following other 
classes of losms, vis ., — 

Agricnltnrists’ Loans ( Aet XII of 16S.1 ) ; 

liOans to Alnniclpalitics and District iiasrds ; 

IjD.ms lo YianPlidlbcrs anb'^ottbnfiVics. 

Pmvliicial pays interest to Imperial on all these Inans 
eollcelivcly, mid is charged wilti all that beeoiin. irreenrer- 
ablo ; per contra Provincial roecives in fnll nil thn intew- 
cst re.-ilized on the loans. Tbo diflerence is tbo Provincial 
gain or lo-s. 

3. Tbo appended statement nbows Hint thrro Ims been 
during the i.a*t 11 years, on the Provincinl ii"aii Account 
as n whole, an average annniil g.iin to Provincial of 
Its. 40,(iLO, of wliicfi Its. dO.OOU nccriieil from JjinJ 
Iniprovcnicnt Loans. The value of tbo I .tter aiiioiint in 
ilitrrcst-firc Inaiis would be about 11 i lakbn. Less than 
Its. l,Oi.O a year lisd to be written oil' on oeconut of irre- 
coverable I 0 . 111 S, that i.s to say, ntircalirablc prineipo! ; bow 
much, if any, unrenliznblo interett was ulro written olf, the 
neeannis, for obvious reason, do not slioiv. The ex|ierieuea 
of the paM ill tlicse respects is nut, bnnever, of much 
impuitanoc; loan risks arc not to bo measured by such 
post experience. 

4. Dsistiiig rales provide for llie grant of Land lin- 
pravemout Loans ami Agrionlturisls’ Lo.vus witliont interest 
or at a tcdnec.I Interest in sp<>etal rases. Lostia to Mntiii t- 
palitics. District Denids and LnndbolderH now nsielj can) 
n liigiicr rale of interest than 4 per cent., nliicli is only 
i per O'lit. liigbertlmn the latc at wbicli money !s biurotved 
by Ibe (iovernmciit of India and ndvanceil to I’lovincinl. 
To tbo jioorer local bodies tlio grant of leans at oven 11 


pwer rate of interest is coniemplatrd. Tlio risks, ordinal y 
gud cxtraonlinarr, ivliicli Government accc|its in granting 
ipatis are nut rnennsideinblc. The enso is perhaps an 
(ixtreino one, but had Dorn Glinxi Khnii town been dostroyed 
jiy the Hirer Indus (lie other day, as wo nil ex, seated it 
wonld be, a Miinii:i|<.i] loan of lis, 8,.10,(k):) w'onld have 
jiecomc irrceorcrnb'c. 

6. Aocepling the principle that tiirre mnst bo nt least no 
JosB on m.iney put oiit_ to loan by tbo state, I do not think 
flint nnder the oimditioiis iibovo slated the Government can 
ifiilely niiderinko to surrender tl,o present snrpliis of interest 
pn such lo.sns by tins grant of iiilorest-frco loans on nlargor 
fcalc than is proiided fur by exisiitig, iiirangcmcnts. 

G. That the Loral .Gnvernmeat cannot mako any snob 
Surreiidtr of surplus ineoinu from the Provincial Loan 
Account nndir tbo eebciiio of Pniviiioiiil sorvices now 
obtaining will !>■ uiulerctuod from the uireninstniioc that in 
(bat eebemc the siiipliis of tbo aceount is inoluded in tbs 
oltulmeiil of gincra! revcniiu inndo to meet thn general 
I'roviiicinl expenditure, and is therefore appropriated for 
ptlier eetricca. Tlitis — 

Re. 

Contract estimate of Provincial ex- 
penditure, cxrliiding interest 
inyniilu on Loan Account . 1,88,24,000 

Contrnet estiiuatc of rerenno, ex- 
cluding interest deiircd from 
Loiin Aerount, provineinlizcd 
to meet expenditure . . 1,87,58.000 


Ucliciinoy of revenue . i > 08,000 

Contmrl estimate of interest derived 

from Loan Aeeoniit 2,80,000 

ConUael csliiiintcof interest payable 

on Loan Aceount , , 1,04.000 


Surplus assigned to meet dcfieienoy 


CC,0J0 


StafCMent of Ne( Proiincfal Jtcrenne from iatereit on Jmpro-jcment (^) ejastes 

of loam {jndudinp Land Improvement Loan*) irf the Provincial Loan anti Advance Accoitnl. 
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A —Pour I rr cent, illl tree t? emt tlnrcaftcr 3i |>er rent. 

I .—The acounu (So not «(Ato U*t nature ut these ndrat eep, hut 


Jfcinorandum 11 {Financial). 

SrAirjlPSTB nro appended showing for the, ten ycais 
oniVing nhfli TOOO-OT llio acronnts ol I'rovmcnfl irvenuo 
and cxpcnditiiru iiiiilur tlio lioails XXX and 4'i — Irriga- 
ttoii — Minor Wuiknitnd Havigition. In nddilion to tlie 
revenue aeuaiinteil for in this Htatciiieiit Provincinl lias 
rscoivod un Icr the iioiid 1 — Land ilevoiiue the liinrs 


tUcr are tt-suni-d to he roirsri adraiicrs, 

nssigiiei to it by the qninqiionninl nnnneial oiintriicts of nil 
iiidiici’t revennu fioin irrimiiioii works, whetlior liitpeiial, 

I rurincinl or 1 ocal, wliioli ia credited to tlinl lund. The 
nmoi.nt of these receipts cannot readily be stated as they are 
nnlshuwii sepiriitoly in tlie nrcniints. Tlio Prorineial eliaro 
of Uipin imdoT tbo quinquentiiul contract now ciinont is 
two-fiftlis. 
















Jifr. Laville, 
20 Oct. 01. 


IKDIAN IBMGATIOir COaiMISSIOir? 


2. The folloirmir arc the principal ivorhs embraced by Oie 
atatemcat:^ ' 

(1) j^ahttl Hivcr Cana/.—CapiUl outlay Re. 4,81,010, 

Revenue R^. 0,69,000, ina\nto»auce and C4tUco* 
tinn i»a. 2,47,000, net Revenue Ue. 4,19,000 
vhioli is equal to about 8*0 per cent, per annum 
on capital outlay. The revenue is from waUi^* 
rates uud mill rents ; the latter amoanted to 
nearly Rs 29,000 in i000«01« Irrigation capa* 
city 24,000 acres. Further particnlAra about 
the o.mal and tbo proposed Uarnr Khuui 
Branoh oC it will bo Cound in liCo. XVX*A of tbo 
“ Notes on Irrigation IVorks.*' 

(2) S7tttA/)ur I^rcrinciaZ JffiHflrffl/ioM Tito 

Kaniwab, Corlnnwnb and Plnd Pndan CAtialv. 
Revonuo Rs. 3,CU,0D0, expendiluro Rs. 2,20, Ot^D^ 
average net annual ro\enne Us 4, COO, Tbo 
esponditure includes Rs lu,0u0 for puichn^o of 
tbo Oorbj'nwali in 185)1-92. Tho revoniir is 
derived pRictitvillr wboU 3 * from o-mpiera* iatcs> 
—No. Xlll— Notes on lirigation IVorbs. 

(3) SAah lyahr CttnaZ, TZb^Aiorpt/r.— A jKari-privafo 

canal nianag«Hl bi (Jovornintuil, wbo by inotuiil 
ogrcfincat ni'quirvd all the rights «•! the sham- 
holders. Tho tiveiago net nnnttal reventto and 
expcnditnie have blvn about the enioe, 

Rs 6,8..7 Slid Rs. 6,031. The bxjal oflieere, 
howevert qnos'ion the forroctntHS of Ihe^ 
atiiounts, and cbiini that there has been n siiriduo 
of icvenuo uhicli they have propestnl to laj out 
on A branch c.mnl The revenue is derived fn»m 
A ivater«rite,— pages 15 and P6, Notes on Jrri- 
gition, and Mr. I'ngjn'a Memo. 

(4) J^erorr/wre Inundation^ CanaU . — ^Tlic expndituTc 

reproseuts eontrihiilions to the RistriH Caml 
Fund fartho jiiipruvcinent of the local immdarion 
caiiali. A hi'uilnr Crtiitiihnti*m of lU 10,000 
TTfts made in )b5)0-Pl,the total Piovintial «cm- 
tributroii beirg. thus, Rs. 25,‘0>. The Dnlrict 
B cird contributed nn eqtal auioum for the eamo 
pnrpi s«, aud also ndvanenl a sum of Us ItbOOO 
lor the construction of the Agk'nv.d CanMos a 
fatnino relief work. Of thi* adv.mro tho lh»aM 
bus teeoTcred about oue-fourth up to dato. 
Ste Irrigation Ucpartiucnt Notes XY1-U7 XNX 
and XXXI. 

(6) JJarlai Mt Xhan Canal. ThJ« canal 

iTA« acquired by punba**** lor Rs fi ,000 from 
Kliau Ihliadur D.'irkat All Khan of lAUore oho 
liai constructed It, A sum ol Ra 4l,0v>0 was 
ijvnl m endcaronring to iml»^ 'c it* but wiili- 
out S'lOss, and it w.ii uliiiustoh* nlisudoued ss 
a failure. It tic’ded [tic lically no rcvmuo. 

fC) Hajiicah Canal, Jfoo'/ait.— Originally a private 
niial. Govern luiMit os^ujoed th»* ni»nngeweni 
in 1899. The on-il r«*mnineil on the I’lovincinl 
lisr of works lili lb0l*92, ajd was tben imperi* 
nlireJ. 

(7) PorAaccar an«f XbXnf JlfiraA Cetr.— In connec* 

ti‘m with the privsto canals schtdnlod under 
the Peshawar CnnsU Rof^Utioo, IV of 1898, 
on cstablisbraci.t is maiiuaincd to regulate tbe 
distribution of water and see th^l the irrigalota 
esoentc tbe neccf^iry repair^. For these pur- 
poses the ar<a in igat*'d {« divided into circles 
with an ofliaial called a ^lirah in cha*'ge of each, 
and a eecs on the laud retenue is levied for the 
payment of the catahlisbincnt. 

.8. Tho direct rovcniio from all canals conilrnefed from 
tho rrovineinl rovcntir« or from lo.ans rnbed hv the Piovin- 
c .i1 Gorerninent would bo vr<Mlited wholly* to Froviticial ; of 
thi' indirect rerenuc, that is to s.iv', (he rcretiue rfn-sed in 
the accounts ns Land lievonuo, 'Provlnei d would get only 
the siino share iis it g<it of the Land Rerenuo under tho 
Pr ivincinl settlement for tho timo being. Prorxncml wooM 
si nre to the f>ftnic extent in tho Indiroet revenue of all 
]iiip4*rial and LochI e/in,sls nlao. 

t. Resolution of tlie GrTomment of India, in tbe Finan- 
0 III Pepirtment, No. 2000, dated 23rd .March 187S. con* 
tcmplatcd the ennsirtidion of rA*'nl.s by Provduci.sl from 
tn.ns raised liy dehcnlnrot or ndvnncrd from tho Impjrinl 
tii'isuTV. ItVns pointed out by tho Unancc Committee of 
IbSO, in Section £, Yoluinc 11 of tbeir report* that works 


eonslroctcd from sucb loans involved during constmction n 
heavy obarge iigtiinsb Provinoial, without any comncnsatlng 
roturn* on nccuiint of interest on tho borrowca capital. 
And with a viow to postponing i>>o liability for the intemi 
charges till the work shall have become prodnotivo* the Com* 
xuittoo suggested tbo following auicndod procedure : — 

"8. JPropoted JProccdurc.^^K. provlnco* vhtoh desires 
tocomiueneo a new Irrigatiim project, would 
under this pro^stil submit to tho GriVeriinieut 
of India an estimate of (he amount required 
for capital construction, year by year* and for 
annual maintenanco cliarg* s both during coo«- 
imetion, and for a period not <xcocding ten 
years from tho opening of tbo irrigation work, 
after tho oxpiry o( irjiieh period, nccoiding to 
tho ONtiiiiate, the revonuo (•nnuld bo sullicloiit to 
moet both inaintcnnrico charges and int**reit on 
capital. Upon this basis, the Imiicrial Goyem- 
inent woulu undertnko to fnrnbli year by ycir 
tho money ri'qitired for rnnitircoiihtructton ; 
hill would sneantimo bear nil nvriiuo ehniges 
inoluding that for Interest on capital. At the 
term Hxrd (or, ut the option of tlic Pmvtnoiiil 
Gororximont, nt ony cnrlior date) tho work 
would hi'come cither partb* or wholly Frovln* 
citil, as tUo Government of lodin um^* dvcido. 
This proeediiro am he applied not only to future 
now works, but imntatis mutannia) So works 
. whiob iim now nndt*r rnn>>truet!(jti and hare not 
3 ’ct altninod to their full hearing '* 

"4. ^rrrars af in/ercit — H seeing on the whoio 
ndvi«ahW that the vesponsibdity for tho interest, 
which accrue'* during consiruction and until tho 
taking over of the work, nhonUl fa’l ultimately 
on iht* r«Oial Government, and iteau liereHfter be 
dctvrinlncd whether the«e otkat^ of intercut 
should Im» ticated O'* ah an (n^ between Imperial 
and Provtnciul) .vud rre.ivercd by annual instsl* 
nient", or should be added to the capital account 
ol the work. ** 

Every such arrftng.‘mrul, the Finmc*' Co*ntniU««a con- 
tctnplAted, '* wuidd he a s>»parAte amt auhsidmry one, not 
part of tho rigiiKr Frorlm ini fontiAOt { b> * 00*0 it it 
obvious tl nt its daiiiiion inu*tl he fixed ni spei 1 d cunvidor- 
Ations and may or may not he the snmo ns that of the 
regnlvr contract : srront/, bccnuvo it imn«t be a stipubtinii 
tint theinono) allotted under the Arrangement is npproprts* 
bio only to (he partieul^r purpose dchiiei amle mnut bo uved 
for nuy olhir. 

The Commit tetV scheme hit been ndopt»^d in the case of 

two J irgc o» nls in tho Funj ib, tor., the Sir»a exti'n'*!nii of 
the Western tluuina Ciim.l and tne *lheluin C*nn.al, which 
may thcrofnro ho s.iid to be pMwInciil works (Priictodings 
of the Ci«»v«rn!iii»nt of tho Fnnjnh, PuMic IVorkv Ih'pnrt* 
imnt, lm::n'ion, Nos. 2—6A., duU 1895*). Tfiero ins 
to lM*iir>r*a«on why future projects sh'.n’d nut he niider- 
tnkon on the smio lines os Provincial puiject'*. 

6. Torninir to the rise of work'^ ron«lritrtei1 dirrot from 
the Piovinckil rcveuuor, wbctbcr current or nccumulatcd 
income, 1 do not think present arrangimienls lindcrtbs 
Pmrinchl contract need discouragi* the applieition of Pro- 
vmclal mi-nry^ to sueh works. Two frovinckil ci«ntract, 
aiuiply utated* H an nrraugemctil whereby at certain fixed 
Intervals the prci^mt cost of reitnin senicos clsvie'd as Pio- 
Tinc'ol being ^sccrt.iiued, cerlaiu soureo* of revenue e^ti- 
i»*it«'d nt tbeir present value to be equal to that C04t are 
provincilizod to meet It, lln reafter nnd fni tho teini of tho 
coiitrarl the growth of the Provmei.il expenditun* mu*it be 
met from tbe growth ol tbe Froriiieial isvenne. In such a 
sjstem it is sound policy from tho i'roAineiAl |>oit>t «f view 
to lay ont every riipeo by which the re\enuc incrrnvcs on 
nccei»«Ary pcriiLmcnl expenditure, to Ic.ive tbe revenue in 
excess ol the expcDditiire Is to surrender the surplus at the 
next rerbion of contract. AMuming tlan (bat all giowtb 
ill tbe iTvenno w’uuld be utPized to tin* full a' described 
above. It fullows that the net rerenne from nnj new c.inhl 
or other productive work constructed from the ProvineiHl 
revenues would be secured to the province by tbe mere fact 
of the equivalent inetenso iu tbe Proviuci'il expeuditnre. 

C. In tbe current Provincial conlmct the Punjab Govern- 
ment recvMVcd a bjirrinl grant of Ri*. 40,000 p\‘r Auuuzn 
(R<. 2,30,100 for ibe fivu } cars) for the coiistruclion of uew 
minor irrig.itlon works but this allotment hni had to be 
dherted to meet plague and f.iumc expenditure. 
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Statement sJiotoing tlie amounts credited to PnOYlsOJAL under the head ‘XXX — Irrigation — Minor 

Jforka and Navigation ‘ during (he past ten gears. 


Mr, Lavillt' 
20 Oct. 01 . 


— 

1891-92. 

1892-93. 




816.07. 

1897418. 

1803-09. 

1890-00. 

1090411. 

Total. 


Us. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs 

Bs. 

Bs. 


Bs. 

Bs. 

G) Kobnl Fiver Canal . 

(2) Shabpnr Provincial Innnda' 

... 

... 

19,778 

39,386 

60.461 

84,275 

1,14,770 

1,14,488 

87,102 

1,40,218 

6,59,478 

tion Canal 


45,621 

23,853 

15,461 

41,914 

81,017 

35,073 

35,960 

41,453 

49,517 

3,65,099 

(3) Bboh Nnbr Canal, Ilosbiar- 

pnr • • • 


1,816 

8,116 

4,826 


7,256 

4, ESP 

10,096 

6,420 

5,338 

58,675 

(4) Feruzoporo Inundation 

Cannh • . • 












(5) Barkat Ali Shan Canal, 





- 



* 

” 



MooUan .... 






IG5 

42 

229 


30 

465 

(S) TTajirroli Canal, Muoltsn . 
(7) Fesbawnr and If obat Slirab 

21,765 

B 

B 

... 

... 


... 

21,765 




Cess .... 

C,4St 

6,521 

6,619 

6,607 

6,366 

G.SOO 

6,713 

6,425 


8,751 

67.422 

(fO Najnfenrb Jhil Drainacc . 
(9) Her l.scapo Prainnso Cb.>in. 







■ 61 

96 

157 



nel. Western Jnmnn 
Canal .... 












(10) Chr.l; Antlxs Surrey* Bari 









" 



Dcab C.inn1 . 

• 11 











(11) sTnlalpnr Cfmnl . 


... 

... 




... 





(12) ll.'-ii!'oi ,, . . . 

(13) Bur i Hiver— 1 rrication 

... 

... 

“ 

... 

... 

... 

... 

... 

... 


... 

Worts .... 

. 

1 1 • 




1 






(It) SstsuH Canal Fr.rvcy 

. . 

• 1- 










(I.*-) fJnr^'cj rf Soran Canal 

(10) Sliah Mahal Canal, Berlin* 

... 

... 

... 

... 

... 

1 

- 

... 

... 

... 

... 

^vckr .... 

.. 

... 




1 ^ 




MO 

■ sa 

(17) Jlioat’ Drvtrict Surrey 

... 

• 1- 










(151 Chonali Canal . . . 

**• 





1 






(19) Kefands o( Canal Bv'ceipta 

... 

... 

... 

- 

... 

! 

... 

... 

... 

... 

... 

Totst. 

6«.029| 6t,161 

63.3<i:. 


1,13,819 1,3 >,213 

' 1,61,123 




11,73,961 


Statement of charges adjusted against PnOTTKClAT. under the head ‘43 — Irrigation — Minor Works 

and Nai-igaltoii ’ during the past ten gears. 


— 

lEi114i2. 

1592.9.1. 

If 33 91. 

1591-95. 

159.5-93 

1696-97. 

1597-93. 

1598-99. 



Total. 


Bs. 

Bn. 

E«. 

B<. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

(1) Fabul Biror Canal . -J 

2,10,725 

.i>.7:7 

29,797 

137 

— 460 

... 

-405 

—150 

14.8« 

0. 4.81.230 

■ •1 

17,527 

K1..ES 

25,257 

20,739 

21,6:6 

51,823 

53,161 

36.750 B. 2.-17.2SB 

(2) Suahpnr Prarineial In* 






tind.Vl'^n Cannln 
(3) Slmh NalirCarnl, 

2S,7C: 


03,722 

Ki,3f9 

27, .163 

37,031 

33,712 

33,701 

2S,3» 

31,650 

3.20,117 

Itiarpnr . . _ . 

(4) rcTnienerd Inundiitinn 

4,561 

5,0^2 

6,121 

f,216 

spit 

6,561 

6,210 

5AIS 

r.,723 

6,567 

£9,315 

CffcnftU • . ♦ 

(5) Barhat AH Khan C.inal, 

5,00', 


5,000 


... 

mm 

... 

• as 

... 

... 

15,000 

Mooltan . 


8,253 

11,071 

17,995 

•a. 



WM 



41,080 

(C) Haji^'^hCunat. Moy.tan 
(7) PcHhaT.ar ai’u Kohat 

12,VC2 

•• 


... 

B 


... 

•». 

... 

12,662 

51ir.r1i Cc«s 

0,106 

7,5tS 

f,65C 

6,K12 

6,375 

6,811 

6,778 

6,186 

c,oco 

C,3S3 

66,073 

(6) KaSafgarb Jbil Drain- 


ofyo.- 

•sa 

ou 

*•* 


■ ■■ 


VT 

*st 

CO 


1,017 

(CO Brr l^capo Drain.t?a 
Channel, ‘Wc^tetn 











.TnmnaOanal . 

2,21F 

215 

316 

513 

• ar 


M 




3,293 

(10) CUali Andar Sarvry, 









Btiri Dual, Canal 


t** 

... 


*Tf 

ITt 

47 

1,380 



1,127 

(11) .InlMpnr C.anal Survey . 

s.s 

¥ — 

«•« 

• •r 


••• 

ku 


1,CT0 

-tt 

1,670 

(12) llanpoi Carol Survey . 

• ss 



• tv 

sst 


u. 

49 

336 

—336 

49 

(13) Bari Hirer— Irrigation 












WorVa . 




• IT 

«U 

ntT 


»»» 

... 

4,109 

4,109 

(14) S.aTKTiti Canal Surrey . 

••• 

... 



Ok* 

••• 

... 



2,12-1 

2,122 

(15) Earvey ot Scran Bivor 












Canal 




... 


«aa 

• 1. 

• •• 

],462 

-»T 

1,162 

(1C) Shah MaKal Ctisnl Snr* 










voy, Peshawar 

515 

... 



••a 

... 

Itl 

III 

UJ 

■ It 

51S 

(17) Jhang Di-trict Surrey . 

63 

71 

,,, 

49 

42 

11 

su 

.11 

u. 


266 

(15) ChnnHh C.anal 

Bcfnndp of Canal Be* 

*1. 

... 

Osl 

■** 

... 

... 

... 

... 

«»• 

... 

56 

cuipts 

... 

65 

Ha 

95 

... 

... 

7 

... 

... 

... 

SIS 

Totst, 

2,2i;»50 

2,89,107 

1,21,577 

1,21,828 

61,291 

70,809 

63,119 

93,581 

06,663 

1,01,338 

12,(9,829 


1. Q. {The President ). — Yna n.-iy {n pnrn^rnpli 4 of }'aur 
noto’/'tlip rxi->tin^ mice provide for llto grnnt of Land lni> 
provoment Lonni nnd Af;riculturl'<ts'lj 0 .aii 8 rvltliout intcrcAt 
or nt n rrduecd interest in encciat cases." Tlioic do not apply 
to takavi odv.anee.s ; do tlicy f — Yc, llioy do ; our rulos 
provide for tlin grant of aucii Wnn svitbout interest. 

2. Q, Cantbo Local Goveinincnt sanction broad east 
loans for tUo eonstrnetion of vroUn ssitbont intorcst P— That 
qaestioii has noror coma baforo mo. 

8. Q. tVo bnve lieard of C} per oont. being tbo rule. 
You monlion 4 per cent. Is it optional svilb tbo Looni 


Govomment to cbnnga tbo interest nnd ebnrgo loss P— I 
svroto of tlio 4' per cent, into in connection ivlth loans to 
Mnnicipnlities, District Boards nnd Landholders only, 
lint it is optional with tbo IjocoI Governments to charge less 
than 0} per cent, on takavi odrnnoos in spcoinl coses. 

Mr. IFifion read to tbo Commission tho rulo bearing 
on tbo subject and remarked— Ihnt means spcoial vnlos in 
npeoial cases, 

4. Q. {T/io President,)— A b n matter of fact it it not 
availed of in tbo casO of advances fur wells P — Not to any 
great extent. 


J 
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INDIAK irailGATIOir COMMISSION! 


j^lr. Laville, B- Q- (jVr, J7ij7in»i).— Umlcr your ProTlncinl Contract 
•— tlie Provinoo Rcts Ka. 45,000 for ox)ieoililuio on iiott pro* 
29 Oot. 01. vinolnt works? — Yrs. '' 

. 0. Q In nildition they gel thowkolo n£ tko 4irtet roro* 

DUO on existing provincinl works? — Noiin nddiiion. The 
direct rorrnuo lias been assigned to ns wboUy ; it is lls, 45,000 
in excess oC Iho expenditure on maintaining Ibo works; that 
Its, .15,000 is given ns a grant for the constrnction of new 
works. 

7. Q. Ptaotirnlly yon get the nholo of the direct revenue 
assigned to j on and pay norking expanses and have Bs. 45,000 
for the constTiiclion of now works? — Yes. 

8. Q. But yon cannot undertake any works at all? — Wo 
have not been able to spend the Bs, 45,000 on new works, 
bee.'iuso wo hare wanted the money for faniino and plagno 
purposes. 

0. <2. Have there been any npplieationsjfor money? — I 
know one scliemo that has been postponed for wont of 
money, that is the llaxarkhani extension of tho ICahiil 
river canal. That wonld probably have been cnnstrucled 
if tho Bs. 45,000 liad not been rciinircd for famine and 
plngne expenditure. 

10. Q. Jf yon hare money nvnilabto that you don't want 
for fkmino nnd p'agoo pnrposos ihcro is nothing in tho 
present nrrniigement to disoonrago the loieal aoremments 
from nllotling it? — No ; I think not. 

11. Q. 5YhntcveT extra revenue they make in oonse- 

quence, tin ir expenditure might expand in proportion? — 
Ves; and ns in 0 . 00 !! fresh conlroet their nllotmeni uf rcae* 
nuc wonld be not less than their rrjH’ndttnre they wonld 
iccorer the net lovcmie from their new e mats. _ , 

12. <2. Tho Goremmeut of India would nlwars giro you 
a grant for your exl<endilnrc. They would not nllow you the 
wholo of H*e tiilnre revonue, hut only as luiicli ns was 
required to cover expenditure ?— Our as.ignracnt of rove* 
Ittio would be limited to the nmoniil of our pxtu'udilnre, 
hnt it would not he less. If thertfore during the cnrteiicr 
of each eontr.aet wo ulilirod to the full all the Ti.'teniies 
aS'igncd to us including all the'fredi revenue derived from 
the c.an.tl works, we mini nece*sarily In each fresh eon* 
tract get the net tevenue from those works. 

IS. (J With regard to the lVe«tcrn Jnmnn Canal yon 
won’t get tho wholo of the receipts of the Sirsa lltanclii but 
onlr as mneii ns Ooverumenl of India likes to g'.vc?— 1 
understand we shonld got the wholo of the rceoipt* the 
proposal of tho rmaneo Cominitln’ was that tlie*e sp, dally 
lVarlnrin1ixo<l works shonld nuiiain oul-ido the eontmot. 

11. <2. It you ROl tho nholo of the recidpts lhev_ will lo 
outside the tajiitract?— That is how 1 undcri.t.in.1 it. 

15. Q, Will it remain oiilsijo the eoolraeSr— Vos, 1 
niiderelaiid that to he tho propo'.alof the I'li aue.- C->mmittce_ 

IO. Q. Siippasiug yon lost, yon cannot pay the inter* *$?— 
Wo should liaao to divert some of our revenue from the 
Quinary Provincial vonlmcl lo cover Itic loe*. 

17 , Q, Might it be for nil time outside tho rantraelr— 
Yes. 

18. f2. If they give yon revenue on one heal apd retain it 
under niintlier, nliero is the respensihllity r — Tl,r*e avi rks 
nro designed ns productive works ; we sloiiM upon a gWon 
number of years always make a pnifit out nf them ; taking 
yesr by yi.ar tic lo-s of one year would ls> tnsde good oot 
of the prutit of another, hut the rviiU on a seri*s of years 
would, 1 shoiihl think, if the works fulfilled the rslimalod 
expect it ions of llicm, eortaiiily ho a gain. 

IP. Q. Supposing tho canal was alouugbKsimvs?— Tl.oii, 
presumably, we should sot nluml readjusting lli- neeonuts 
of the canal, we should haa'C to reduce the niamtenance 
expenses. 

20. <2. If you made a largo profit in five years smol-t 
not that reduce tho n«signnicul ? — I should no* njieeV that 
to do so. 1 expect the Government nf India would tall 
upon us lo spend nil the profits on works of n similar kind. 

21. Q (S)fr, IbUttvn). Tbe profit male on the Provln* 
dol I, nail iiecoiints goes to the (lorminienl ■ f India at tho 
end of the contract iiiilest the Irtcal Goveminnit absorbs 
it? — Yes, that would lie so, but 1 sliouM explain thsl 
there has not, on the ronirarl, as a whole, been nuy profit 
to tliu Bocal Gorerniiiout from tho loan necntml ; if yon 
rcfir til tho last pamgraph of iny note you will see that tho 
profit has been assigned to us for expenditure. 

22. Q, It is accounted for in the contract? — ^Ycs. 

23. Q. Daring the current coiitniet yon made Bs. 49,000 ? 
— Yes. 

21 Q, As regards tlio Etrra bmneh, it isn Prnvtneial 
work. Wonld tho maintennnee expenses of the canal so 
provincialized Iiicludo n chnrgo on aevonnt of water deli* 


Tored at n point nt which the hmneh fakes off from tho 
ninm canal? — Ido not know, bat bolievo there would be 
no snail charge. 

. D. As regards tho mnnngomont of tho Sirsa nmnoh, 
18 it kept separate and paid for separately ?— 1 do not 
know. 

20 Q. (jl/r. Wilton), — Itlinsnotheonprovineiniirod? — 
No. Tho engogement was that it might ho provinoializcd 
nfter ten yrara of working — it has hcon working for ten 
years now. 

27. Q. With regard to wlinl you s-Vid to Mr. Biglmm 
Iho question is so important that I nnist nsk yon to look at 
para. 4 of tho note on I'rovincml works, where you Fay 
it says “ every such Mraiigement the Finance Conimitlco 
eontomplalrd would be n separate nnd snhsidinry one not part 
of the regular provincinl euiitracl ; fust bi>cnu*o it is obvious 
that its iliinition must he fixed on special eoni>ideratloiis and 
may or may not ho the same as that of the regnlnr coiilniet." 
Is not that an nrrangoiiicnt by which tho Imperial 
Oovcrumciit provides funds snd dot's not a«k for interest 
during tho nun*paying ti.ne of a work and is not that the 
period for which llio contract wonld ho invle?— No, I do 
not nndenlnnd it so. The Pioviueinl Govornment would 
liavit no fmanehil. intere>.l In tlie canal during its construc- 
tion ; affer it had been working ton years it miglit liccnmo 
n Provincial work ; the period for wliicb Provincial wonld 
tnko It over a difforent period from tho ten years spoken of 
with regard to consltaetinn, 

23. Q. Itss not tho Provincial Govemmcnl some con- 
cern with 'bo mtcrebl? — It would lie added to the capital 
charge for which Provincial heume lishlo. 

2l>, Q. Tlin Provincial Gnvctiiincnl is concerned with 
■^hc in(cre*t thongh it docs not pay it r— Yes. 

3 >. (J.^ I iindrratnnil that to avoid Iho difiicnlty which 
tho PnivjneiBl Govcrimienl finds !ii paving interest on a 
woifc uhirli is rtturning nothing for n "certain period an 
iirrsngemeiit w.as nude by wbieh the Iiiip'rial Government 
nuutd pay that inlorrsl, but f..r that period tlic avlmle Iran* 
eactiun Wiinld ri'iii.ain outside thu eontmet, nt the end of 
that periej the Brr.angement wenld cevso nnd it would then 
go into the Provitiei.il conlmct, you think Ihsit wioog?— 
Yes. 

31. Q. It Uii ns you think, it it all we want?— I think 
so. 

32. Q. Vii'i say that Gowriuoent hare gainol on the 
Piovin, ml loin a.viinnt ll«. 49,003 a year besides p tying 
3J per cint. interest ? — Vos. 

33 Q. You said that nltiiratelr, nt nil events, tho 
Bs. 49,'il)0 g.i 10 the (iovernmeut of India ?— Vrs, hvcsiise 
ill lie' coiilraet it is apprujiri.vtcd for other J’rDvinci.ii 
cri-eiidilurr. 

31. Q. If the rate nf interrvl were rednccd from C} to 
4 p«’rreiit. the U*. 49,00 J tveuM ,lisap|Si.ir ? — It would he 3| 
pi r tent., that is the interest we cow pay to the Govern- 
ment of India. 

35. <2. Oltiraa'.i-ly nnilcr the Prcivinriil Mulrncl system 
would that less be Innirrcil by ihw Ptovlnchal Government 
v'r the Govstmnvnl of India?— It wouiil ilejicnd upon 
whether We Mirrcndi red the inlcicvt t.f our own motion or 
l>v ngre-inent with the Governnicnl of India. I should expect 
t fie loss t« lo made g-i-vl to lu in the next ronlraci This 
gain i* tc'dly a grant to us lo meet Finviiicial sjpendilure 
of a generd kind. If we surrender the inti rest we pne* 
tically give np a grant for general Provincial expenditure ; 
ia other words avo should have (0 be salisfiod with tv gT,ant 
running below our exiienditute to the extent of Bs -10,WX>. 

SO. Q. It the Qovermnent of India agreed lo forego 
Iho interest thrro would be no Ids) to the Pruvineial 
Government P — No, ihero would be no losi ; the GoTcmraont 
of India would prenumahly assign to ut the came amount of 
TvTrnno derived from some other soarce. 

37. Q. 1 think the Inm in the lost ten years on non* 
payment of loans cuiiirs to one per ihoucanJ?— 1 have 
not niahi the ralealation, hat the loss would be small. 

88. Q. It would he quite insignificant?— Y'rs. 

39. Q. If tho Government of India agreed that sneh 
loans might he given free of interest how would that work, 
ns between llio Imperial nml Provincial Governments? 
Suppose the Government of India agreed that the Ponfab 
Government might give Bs. 10 l.akhi n year for the eon* 
siriietinn of wells freo of intercit? — It would not affect 
the necount between Imperial nnd Provincial : — So moch 
revenue and expenditure would disappear from tho Prorin* 
oLal umsnnis. 

40, 0. Is it not the case that, during the famin land 
improvement loans were practically stopped throughout 
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the rr*vinoe?— I cannot s.ay. Thoro has beon uo gicat 
reduction in the grant of loans since 1896-06. 

41. Q, You soid that ono solicuo for a Provincial vork 
lind been hold in aboynnee for want of funds ?— Yes. 

42. Q. Is it not tho case that the Tjocal Gorernment was 
nnablo to ndvanco Its. 18|000 for a survey in Dcra Ismail 
If ban P— 'YVfl, Tho money lins been allotted in tho current 
Ttnr, but ns far ns 1 can judge the project would hnva 
been thrown out for want of funds, if it hud been brought 
forward curlier. 

43. ■ Q. Supposing at this moment a sclirmo wore worked 
onf costing its. 10 lakhs and promising a good rotnrn, could 
the lioral Gorernment ndrnneo tha money P — No, thoy 
could not lake it np. 

41. <2. Would it be diffionltto get such n grantfrom the 
Government of India ?— They would have to give us a loan 
or ninko the work and then prorineializc it. 

45. Q. The Pruvinaial Governmoot is not in n position 
to start by itself a large sehemo of that kind ? — Ko. 


46. Q. Nor even to undcilako n largo survey P — "So, Mr. Laville. 

not nn oxpensivo ciirvo}'. 

47. Q. Are any District Boards likoly to lake up a sehemo 20 Oet. 01. 
oosting Us. 1 lakhP — No District Board has money enough ' 

for Hint. 

43. Q. What has bcon tho financial result to District 
Boards of such canals ns they have taken charge of P — The 
two Distriot Boards that bnvo constructed canals bnvo 
made n profit, Fesbawnr of 20 por cent., on tho Miclinl- 
Dolazak branch of the Kabul livcr canal and Ivamal of 1:^ to 
li per oent. on tlio SlrsiiH canal. 

40. Q. Wore tbosc cniinls constructed at the cost oi 
the District Board P — Yes, from loans ndvnnccd by the 
Government of India, the Imperial Government. 

50. Q. What interest do they pny P — Four por cent. 

51. IVonld thcro be any diiliculty in another District 
Board getting a loan in order to oonstruct canals P — I 
bcliovo not. Wc had no diliienlty in soouring these particular 
Io.ins of Rs. 04,000 to Karnal and lis. 25,000 to tho 
I’csbawar Boaid. 


Ko. 12 .~-Mb. R. Hrsirnciira, I.C.S., late Deputy Commissioner, llissar. 
iVbfc J, on points to be eonsiJered regarding tie ItUtnr Dietriet, 


JPoirt S . — ^Tho canals which Irrigate the Hissar 
DistiiLt arc — 

(1) tho Western Jnmr.a Canal ; 

(2) the Eirhind Citnal ; 

13) the Ghaggir Canals with the Rnngoi and Jova 

NiillnlLi. 

The Western Jnmna Canal I fear oilers little Fcspe tor 
extension as fai ns th“ Hi3>ar District is eoneemed at any 
rate ; in fact nt present tho complaint is that in some of tho 
bnanehes the eapply i« not nlwnjs suiTicient to bring the crop 
to maturity Indi prudently of rain. 

It slinnld be always reiroinbered that in Hi«sar r.iin 
can never lie depended oil, and tho urea to be given canal 
wottr should, ns a tnle, not be greater than that for which 
the Depiirtineiit arc certain they cjin give sullieicnt water to 
mill iiro the eriip, siipposing there worn no rain. Jf any 
cat-nMOn should be i>cs>ibteiii viow of tho enmplctioii o'f 
Mr. Kennedy's rcmodcUing solieme, referred to in the 
Irrigation Department note, it should be undertaken without 
delay. 

Tiicri-n'rc n few iriigalol villages in the Bliiwnni Tnhsll 
right at the cud of the Bhiwaui Riyhaha. These villages 
usually complain o( mBnlliciciicy of wnter>supply. 

(M A few villages in tho Dabwali Soh-Tnhsil gel 
water from the Sirliind Canal, but they ran 
hardly count on It ns the canal then- is nnlly 
nlinost zolcly nn creape channel. 

I .ee by the Irrigation Department note on tliia ennnl 
that large ratensinn i« capable in llio Sir-n Tahsil. Tho 
difiieulty appears to be to arrange for the rcquisllc ritra 
supply ana its cunreianeo tlirungh intervening native 
lerrilory. Sarolv m view of the insecurity of tlie tract 
aflectc 1 and of all that it 1ms passed through in recent years 
every offnit sboiild be mndc to ororcomo,lhc di{neultii'.s with 
ns little delay ns pessiblo. 

le) 'I'lie Qbnggnr Canals and the Rangoi and Joya 
cuts wore developed by fniniiio works during 
the faiiiincs of ISOIMHOP mid ISQU'IOOO. 1 
wnnbl refer lo paragraph 57 and 68 of tho 
Iliri-ar Kninino Report of 1807, and to p.aTii« 
graphs 40 and 41 of that of lOJO. 

Thci'o still roinniiis n work nn the famine programme 
of the distriet, Ifo. 0. Tabsil Fatnhnbad, in conncctinii with 
the .Iliya iihuio its junction with tho Rangoi cut, Tliis is 
not a very extensive work,undwbon completed will, I fanoy, 
have extended the ntilizulion of tho _wat<r of thn Ghnggar 
(ns nt pre-enl aviiilublc) ns far ns it is poisiblu to do so. 1 
do not consider this work of such importance ns to iviirr.int 
its being dune by ordtnory labour. 

There nvo no private canals in the district. In tlio 
Irrigation Department note on the llissnr District a certain 
area is sbowii ns iirignled from private canals. This, 
biiwevor, is realiv irrigaleil from the I’litlala system nud tb.e 
wttter-rntes are pnM totlictitato. Teis refers lo the villages 
of the Undliliida tract. 


Coliincl Jacob I efore ho loft misod tho nncstion wliothor, 
in view of the liabiliiy of the llissar and itohtnk Distriots Mumphregt. 
to famine, the rnlliinlion of sngai-eane and cotton on the __ 
Westi-m Jnmiia Canal in tlieso districts should not bo for- 29 Oct. 01. 
bidden owing to the greater amount of water necessary to ‘ 

inatiiro thr»e crops ns compared with food grain and fodder 
Clops. The c.arrespnndenco which took place on tho subject 
is put nn, and it uill be seen that tho question bad to bo 
dropped. 

Point 6— ITcIfs in Hitsar,— Please — see — 

Iltssar in ,\ppcndii A to droft Famine Code. 

Hissar Famine Reports, 1807, Section 24 ond Section 

101 . 

Iliss.ac Famine Report of 1000, Section 13 and 
Section 110. 

As a general rule tiie district is iinsnited for wcl^ 
irrigation excepting (1) the Solar near the Ghnggar 
wlicio Ibo people, mostly Faclindos by ensto, srx> too 
lazy lo dig or work well«, and where they prefer to 
trust to imindnlion for their irrigation : and (2) in Ibo 
Ilan-i Tnhsil wlicro it Is iinneccsHary owing to suilicieney of 
eonnl iri!g.itinii. In tlio ease cf tho Siitor, however, tlio 
building of paH-a wells slioiild be enconmged in every way. 

The ainter is not deep— 30 to 5U feet — and a well c> sis fiom 
Rs, 3iiO to Rs. COO acoiirJing to cirenmstnnccs. _ '1 ho supply 
of water oven in dry years is almost unliinileil, and the 
area irrigable i< practically only limited by tlio number of 
bullocks nvnlliblo lo work- it. Owing to thcpreunreof 
the iiiidorgrouiid How, kaehcha wells cannot be snoccssfully 
workeii in this trnot. 

As iiiontioiicd in tho p.issngos in tlio printed paper* 
above referred In, well irrigation is also pnssiblo in part* of 
tho lliwar nod Uhiwaiii Tnhsils, and during tho fauiino 
Bambers of wells were dug there. Tho difCciiltics hero 
aro (1) the depth of tho water whioli Tories from about 60 
to 110 feel, and ordinarily wells which nro deeper than 00 
feet cannot be pinfitably worked ; (9) the uncertainty of 
finding sweet water or that tho water even if sweet when 
found will rcniain sweet when worked continuously ; and (3) 
the expense of digging wolls. 

On accnimt of the first two dilTieultics it will be seen 
that ordinarily wells nio not workable in these tracts mid 
that they will onlv lio resorted to in bad years as means of 
nvoiding foiniiio and its effeots. 

The only rnggestiona which I think onn bo mode in this 
rcsp.-ct mo(l) that on the nnproacli of fmiiino elTurts slionld 
bo iimdc to iiidiiro tho people of thoso villages in wliiob 
l-aeheha wolls can be dug, to dig them, by tbo offer of 
takavi on liberal terms, mid of loans if iieocss.’iry under the 
provisions of Section 00 (c) of tho draft Famine Code. 

Ah fAiiiino usually begins by the failure of tho moiisooii, 
these armtigcmviits ahonld bo inado in tliiio to allow of tho 
now wolls being nred for n rahi crop. After fmiiiiie thm 
IiUlnkonoriH should liu iiiadu to got tlioso incir^a wells 
biirkod wiiieli prived tliouin'lves to bo gOod dining tho 
fiiiiiine. This will really bo found lo.bo very diilicnll, ns 
nfUT n famine pioplo Imvo little rofoiirccs and would no 
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jU, even take a loan for the purpose, 'and in good times 
WnnnAreut people conid hardly be brought to eeo tho necessity 
‘ ' 'spending money! on a irellrvhicb they would not then 

29 0<:t 01 using, Hoirover, 1 ooneider that oQbrts in this directiP® 

,U_ ■ should ho made, and probably hero and there people wou'd 

come forward who would spend the requisite amount 
money os * dharmarth,’ 


Foint 8 . — SeqEiesar Famine Boport, 1900, Clutpter Vl* 

There woro no works unoomplotod at the end of tt>0 
famine which should bo completed by ordinary Inbonr. 


Point 9 . — The District Famine Frogramme is ample for 
all the requirements of a severe famine. 


The great majority of the works are tank works as to 
whoso utility I would refer to the last paragraph ot Section 
43 of the Hissar Famine Broort of 1900 and to Section S3 
of the Punjab Goveinmont Bosolntion on the famine of 
1890-1900. 

What applies to the large tanks also applies to the small 
villago taaks which oro on the programme. 

The works^ are very numerous and are well distribnted 
over tho district. 

Should famine works nnhnppily he again necessary this 
cold wciithor the obvious oonrse would bo to commence on 
tho tanks whioh wore left unfinished at the end of the last 
famine. 


Note II OK point No. 9 of tnemorandunt ef points to he considered by the Commission. 


(1) districts for which programmes have and hone fiet b« least so many people should be provided for ns tho expefi- 
been prepared. — See Draft Code, Motion 30. which rep'^®' once ^of tho last eovero famine of 1899-1000 eliowcd, would 

dncCB tho corresponding section of tho existing Fon^®h be likely to need assiatanco on famine works shoold 
Code. * nnbappily famine reocr. They are in ovoiy case ample for 

12) Nxaminatiau of programmes.—tho famine pW 'the purpose as can bo seen from tho following figarca for 
gramiDes whioh havo boon prepared for tho 18 districto districts most liable to famine and bearing!; in mind that 

parte of distriots mentioned in clanse (1) are put up in priPf- tho famine of 1890-1900 was probably tho most eevere on 

in framing thorn tho prinoiplo has been kept in view tl*®t record : — 


Hissar 

Bohtak 

Glirgaon 

Delhi 

Kamal 


Dietriot. 


Number of 
labouroTs works 
can support for 
six months. 


THigiics't averago 
daily number in 
any week dnring 
1890-1000 
famine. 



631,351 

67,010 

01,809 

23,C09 

42,433 


161,561 

33,632 

18,153 

4,374 

14,076 


(3) The ntility qftho works provided . — Tho works *® 
tho programmes consist mainly of tho following kinds s— ' 

(а) Irrigation which will bo dealt with by 

Irrigation Branch. 

(б) Prevention of floode and bunds, o.y.,Gnrg<‘0“ 

vide Mr. Hallifdx’a note. 


(c) Tank works, e.g., Hissar note. 

((f) Bead works, e.g., Hissar noto. 

(4) Arrangements for maintaining, wfciiifiiiy or com- 
pitting programmes —See Section 27, Draft Famine Code 
whioh roproauccB the eorresponding section of Fnnjab Code 
with verbal ultciations merely. 


1. Q. (27ic President).-~Toa an Senior Scorotary to tit® 
Financial CommlssionocF— Yes. 

2 Q, Yon havo had personal exporienco of famino t® 
Hissar? — Yes. 

3. Q. What numbers were yon dealing withthoroP'" 
Onr largest number was something like 165,000, not 
only but on famine relief of every hind — people on wot)^> 
dependents on works, poor-houses and gcatnitons relief 
tho peoples' homes. 

4. Q. When tho famino came upon yon, had yon progro™' 
mesof works which were likely to be useful?— No, p® 
programmes hod boon praclically exhausted ot overythpS 
nsoful by tho famine of 1890-07, and wo were not expccti®B 
a second fomino so Boon after. 

6. Q. In what capaoity may I ask woro yon in Hieear 
tho time ? — I was Deputy Commissioner. 

6. Q. Yon say in year noto “ it shonid be romemhof®^' 
that in Hissar rain can never he depended on, and the af®® 
to bo given canal wator ekonld os a tula not be greater tb®® 
that for which tho Department are certain they can gi^® 
sufficient water, supposing thoro were no rain.'' U.®® 
that orrangoment been made with the canals P — No epoct®! 
arrangement has been made. People very often oompiP*® 
thiit the Canal Department occasionally gives them ® 
preliminary watering and afterwards when tho crop con*®® 
to mature there is no water available and they have to p®7 
tho rates. 

7. Q. Are thoro many welts F — No, for irrigation p®®* 
OSes there are very few. 

8. Q. What is the reason of that P — ^Tho depth of wP^®® 
below the surface ; there are only two places where you p®® 
make wells. , 

9. Q. What is tho remedy for this f — I don’t know. ^ 
most difficult to say. There is one thing about the Sirhl®® 


CnnnI, it raid thoro is n largo rhak which is' commanded 
by tho canal and whioh is irrignblo if a supply of water could 
bo convereJ i beyond that any extensions that may hercaftor 
he possiblo aro out of tho Western Jumna Canal or by 
parsing natordown tho Ghaggiir. I believe from what 1 have 
heard tliat it may be possible to turn into the Ubnggar soino 
more of the hill torrents in tho Umbolln Distriot, I have no 
knoniedge myself of this. 

10 Q. What arc the circmnstanecs of the Ilismr rainfall p 
It is very vnrinblo* OccnsiOD&lly tboy htivo very good 
ycais, in fact up to 1896 there was no complaint , they had 
occasional famino and scarcity, bnt they conld get on vciy 
well j the assessment is very light, and if they got oiio good 
year in three or four, they conld manage to pull along— it is 
only in exceptional ycate iiko at tho last famine that they 
don t know what to do. 

11. Q. Yon contomplnto eometbing liko n third famine 
coming on P— I don’t think it will ho anything more than 
severe seorcity. 

12. Q. It will come on to an impoverished people P — ^Tbey 
horo_ lost tho iarani Ichorif and probably there will be 
nothing in the rahi unless the rains come. 

13. Q. Docs that affect Sirsa tooP — ^Ycs. 

Jlfr- ITifjcn.— expliuncd that Sirsa district had been broken 
np into two, part bad gone to Hissar and part to Ferozoporo. 
Sirsa was now a Snb-division of the Hissar district. 

14. Q. [The President ). — I suppose there is no possibility 
of water etorago ? — That was oor idea in tho last famine — 
digging largo tanks witli the idea of having apercnnii] 
Etorage of water, mainly for cattle and for human consnmp- 
tion. Wo have not yot been able to say whether that will 
succeed or not. Ot course newly dng tanks will not hidd 
water for ayear or two, thoy fill up veiy well, hat they don’t 
hold water well. 
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. 16. Q. (iVr. Sigham ), — Will thoy carry on from one 
geiison to anothoc P — It is hoped they nill, 

10. Q. Are not all tho tanks filled from canals P— Tira 
or throe are. 

17. Q. (TAe President }, — Tho w.iter is very deep in tho 
^dls, still it is theroP — ^Ycs. 

18. Q. Do yon think tlioy would toko to wells if it was 
m.ido cosy for them P — Thoy won’t take to them pcrmnnontly. 
They work irolls wlicro thoy onn he worked in bad years, but 
it is yeiy linrd to get them to take money in a good year. 

10. Q. With a view to protection against famine, if there 
was a QoTOrnment scheme on a large scale for sinking wells'P 
—That would bo purely proteotivc. 

SO. Q, As n protective rno.-isuro is it worth while P — No 
doubt it is, wells for irrigation purposes outside tho Ghaggor 
Valley and llnnsi enn only he made in parts of IHmar. 

■21. Q. Is thcro still n population P —Yes, they use tanks, 
in tho last famine thi^ hod to go miles for water and then 
it was often brackish. 

22. Q. Is there any ponnlation to speak of ?— Yes, and 
-str.inge to say the population has gone np in tho last decade. 

28. Q. This is a very serious state oE aflairs, what nicasnra 
dp yon think is tho beet for meeting it ?— 1 tliink tl.o only 
thing to do is to cneourngi* well digging wiicrevtT possinjo 
by the grant of lo.ans, nnd if a fnininc is impending by tho 
free gift of money for wolls so that they may be able to get 
kachcha wells dug. 

21. Q. What would be tho depth F — Anything over SO 
feet would ho impossible. 

25. Q. AVhut is tho limit for profitable working ? — Sixty 
feet. * 

2i>. Q. And that is the depth over tho gr.ater part of 
the distriot ? — Y’l s. 

27. Q. (A/r. irr/fon).— What is tho popolntion of the 
district P— 776,000 and they are so.ittered. 

23. Q. (IVio President ], — Wlmt do thoy do P— Thoy used 
to count upon one good year in tlirco or four, 1 have be.ird it 
auid iliot if they have one good yciir they onn pay retenno 
lor the whole lerin of tho n-sosment j they have cxtieiuLty 
good crops when they do got tliem ; in tlie kharff of ll'OO 
they lind bennlifnl ciops. Tlio protcotioii of crops is 
ahrolntcly impossiblo to any apprecinhlo extent. 

20. Q. Then we come to the next thing, fneilities of cam* 
ninnicntion. svlmt nbunt thntP— llio railway has done 
wonders for tlio district, which is well sened in that 
respect ; it has got tho U.ijputaiin*Malwa and Southern . 
Funjab railwn} s. 

30. Q. (jlf r. f56e<«on).— Thoy arc primitive folk ? — Yes. 

31. Q. Are they to n great extent ncoustomed to leave 
their homes? — Yes, they arc leaving theb homes now, bat 
they will Tctul'ii to them. 

32. Q. Y'ou say tlint nmplo provision has been mndo in 
the programmes ol famine works. Instead of working out 
tho lignresas has beoii done, would it not have been bettor to 
toko tlie acliinl figures of requirements as ha.'cd on ox* 
pcriencc P— Yes. 

33. Q. Uuw long hare yon been Deputy Commissioner of 
Hisrar P — For two years. 1 c-ime just before the famino 
began. 

3d. Q, With regard in whnt yon s.ay in tlic second para* 
grapli of your note, I sliould like to ask why you would dony 
tho water lliat yuu can spare because you cannot give more, 
llalf n loaf is better than no bread r — Unless you can giro 
them water nfterwnrds to mature tho crop it is unkind to 
giro them water which would lend them to sow, and for 
which they would probably hove to p.ay tlio cost of tho 
preliminary watering, also tho cost of tlioir seed and labour 
io sowing. 

36. Q. How oro Ibo onnal people to toll whether thcro Is 
going to bo no wotcr or nut P— They know more or loss ; 
if thoy have reason to believu tliat thoro would bo a 
sliortogo later on, they should aiiunge aceoidingly. 

86, Q. It amounts to this, that you havo water to sparo 
but yon do not giro it for fe.ar yon may not bo nblo to giro 
more suhscqneutly P — In un ordinaiy year thoro would not 
bo any danger, hut in a year in whieh thcro _ is fear 
that tho water may not bo'nblo to reach thom later, it would 
ho bettor to nllow it to go wa*to or fill their tanks, 

37. Q. Yon would not push tho first watering, if you 
could not expect to carry it through P-— No. 

S3. Q. {Tfa President).— Vfhttt is this remodelling 
sehomo of Mr. Kennedy's p — ^Tlint is n sohemo on the 
Western J nmnn Canal fur rednoing tlio number of water* 
courses acd cconomi-ing the water. 


89. Q,. (jSlr, Ibhetson).— In tho Sotov yon say that the jifr. 
water is at a reasonablo depth' nnd wells ean he constrnoted SumpAreg.,, 

with ease, but the people ore too lazy to dig wells nnd prefer 

to trnst to inundation. Is it a mere question of laziness P 29 Out. 01. 
Supposing yon offerod thorn money on partly rocovoinblo . — — 
loans or reduced tho interest, or i emitted it nltogethor 
wonid that induce them to undertnko tho wells p— There is 
no diSiculty in doallng with Jats, but the Pnohndns are very 
hard to deal with, they have uoinadio instincts strong in 
thom, they have no thought for the future whatever, 
they will accept n loan gladly, spend half on digging a bit 
of the well and go olf, 

dO. Q. It is proposed to make over the Hongoi Cbnnnol 
to tho Distriot Hoard, hut tho Distiiet Hoard is nearly 
bankrupt, — will that work ; have you had any experience of 
Distriot Board management of canals F — No. 

41. Q. Whnt arrangcincnt is to bo made nliont clcarnnoo 
is it to bo done by forced labour or paid fur by a cess F — 

By a water rate. 

42. Q The District Board being rcspimsibto for the 
wholoP — Y'es. In tlio old days before the thing had been 
nnderiokon by tho Irrigation Department during tho 
famino ye.ar, it used to be managed by the villages thom- 
selrcs I the vitl.iges used to laefi the iimouiit necessary and 
pay tho cost of elenriincc among tliemsolvcs nnd then the 
work iif'd to bo done under the stiperviaiun of tho 
Tahsildur. 

43. Q Could thoy not manage it now ; I suppose they 
hadn't the energy or p-iwur of combinntion P— No ; tho 
(cheme iins been loo far developed to be so managed. 

■It. Q. {Mr. V'Hson ). — This programme of famino relief 
walks consists of tanks in tho Sirsa distiict P — Vos. 

45. Q. Have they been examined by n Publio Works 
ofiicer ou the spot P— Tho large tanks lisve, the smaller ones 
have not. 

•16. Q. Many of tho ainallor tanks arc very small ? — Yes. 

47. Q. Y'onhnvon number hero wliioli can employ 6,000 
labourers for six muiitbsp— Yes, thoy are 1,200 X 600 
X 16. 

48. Q. (ITie PmirfcHf).— How do they fill P— From the 
rain. 

49. Q. Aro they for irrigation purposes P— The main 
idea was tiint thoy should^ bo drinking tanks, bnt it was 
hoped that tlioy would also irrignto. 

60. Q,. Whnt is the avernp rainf,vll of Hissar P — A good 
nverogo y car wonid bo _ 18 inches, it varies troinondonsly 
from place to place, in the famino year thcro was loss 
than 8 inehes. 

61. Q. How is it that this distriot with siicli an uncertain 
rainfall can maintain so Inigo n populotion P — They have gut 
their cattle nnd their camels which they make n good deal 
of money out of, and tlioy have good years now nnd then. 

62. Q. Tlie soil is good P — Excellent. 

63. Q, If irrigation could bo extended to it, it would 
produco good crops P — Tiioro is no doubt of it. 

64. <2. (Afr. Wilson), — As to tho question of tho water* 
sopply being spread over too largo nn area when tlio rain- 
fall was not sullieiunl to bring the orop to mntnrity : docs 

, not tho Conni Dejiartment simply give a certain amount of 
water to the village and tho village ocoides how fnrit should 
be spread P— Tiicorotically, they nro not supposed to irri* 
gate more than a certain area, but thoy do it. 

66. Q. Then it is not tho fault of tho Irrigation Dcpnrt- 
nont that D greater area is irrigated than could be brought 
to matority r — No. 

66. Q. Wonid not one rninedy for tlio slate of things that 
exists in Hissar he to give liberal remissions of canal inies 
iu a year of so.ircity except on crops which come to 
niatnnty P — Yes. 

57. Q. Don't thoy remit the Cret—wntoring into if the 
crop has failed entirely F— 1 could not say off-hand. I 
don't remember instances of it. 

68, Q. I nnderotnnd wolls aro not fully worked iu an 
ordinary year P— No. 

69. Q’ oneaurngement wore given for tlio sinking of 
wells, could not tho nvailnblo supply in the canals bo mndo 
to go farther P— Yos. 

60. Q. Would it ho advisable to take notion io this end ; 
thnt ie to say, giro less water to tho people near tho c.niMis 
and help them to make wells?— *1 tliiiik so. 
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Mr. 61. Q, And Gorornment might enconrago the siiiting of 
Sumphreyt, wells by lemitting » part of the advance?— Yes, 

29 Oct, 01, 62, Q. From a general point of view in Hissar ahonld 

— — • * not Government give irrecoverable advanoes to make wells in 
the cnltirators order to havo more seeority ag.tinst famine P 
—Yes, 

G3. Q. As to yiis projrat of making over the Ghnggar 
canal to the District Board of Hissar, svonid not the 
maintenance ohargea be a part of the ordinary expendUtare 
of the District Board P— Yes, 


• 9 ii"'*'®” not their 

mcomo fall very mneh ? Have you not to reduce exi>en> 
ditureP— Yes. . ■ ‘ 

6^ Q. ^Yonld not the canal otiifer in conseqncnco very 
mnchp— Yes, personally I was never in favour of tho 
Distnot Board taking over tho canal. I advocated it should 
remain under tho control of the Irrigation Dcpartinent. 

66 Q. In Jlissar in a year of scarcity or famine the Dis- 
trict Board s incomo falls and it is diflicnit to carry on. 

Would it not he diffioult to malnlain tlie canal in full work- 
inp order P— Tos, bocause there is no income from the canal. 
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Note by leitnees on the Inundation Canah of the Mugajjfargarh HUlrieU ' 


1 ICov 01. 


Canalt at last settlement . — This is a district depending 
very largely npon canal inrig.ation. All tho canals in tho 
district are inundation canals and olmo.t all of thorn belong 
te Government, aUhongh they all belonged at one tiuio to 
the zamindars. Hven before Diwan t'awan Mal’a role, t e., 
long before tho annexation of tho district, “ most of the 
present innndathm canals had been made by the inhabilsnts 
of the district under the guidance of the farmer rulers, the 
sitnation of tho district being one nlfordmg gnat facilities 
for tho constmetion of aneh canalt, wUhont tho aid of 
which cnltivation, except to A limitod extent by wells, 
would bo almost impracticable," I have quoted the above 
from litoratnro existing on the snbjoct. A histoiy of tho 
canals is not needed, hut helore ptoece.ling to disenss the 
poinU on xvhioh infonnation is to be supplied to tho Irriga- 
tion Gominission I shall giro a brief dcsoription of tho 
canals as they stood at last sottloment so os to bu able to 
contrast their condition with tho oiiscing stole of alTairs. 
The canals wore not in professional hands nt that time and 
■were managed by the Deputy Commissioner of tho district 
Annnnl oleaxancos were clfccted by the irrigators by n 
system of statute labour called chher. The amount of 
olearanoe to be done on eagh canal was decided by a ooiii- 
mittec of Soi'poncAe* (who were supposed to be represonta- 
tires of the irrigators), and the labour required for this as 
well ns for liny work in the way uf protective embankments 
on a small scale needed for the inaintenanoc of tho oiials, 
was distributed over the irrigatois. Tho s« stem of pro- 
tective embaiikincnis was not complete, and aliiijngh con- 
siderable portions of tho district had been well protected 
.either by labour supplied by inigiurs or from iiioncy pio- 
vided by Government, yet there were gaps left between 
different embankments and partioularly nt the places whore 
canals cros.ed tho protective works, tbo resiitt being th.at 
any nnii-nnl flood not only cnnscil considerable inyury to 
crops irrigated froin the canole, bat also sccionsly damaged 
the Canals tlicinselves. NeveniiclesH the canals then 
irrigated over 200.000 acres of land in tho whole district 
ont of a totiil cultivated area of nbent 400,000 acies, of 
which 118,000 acres depended solely upon the floods of the 
river. 

2. Improvements made hy Canal Department . — ^Tlio 
mniingeuiunt of tho canals was iriade or<-r to an Bxeontivo 
Snginecr in 1880, and the fust improvement made was to 
construct rogulafors for nil the ransls nt the places where 
tliey crossed tlie protective emliaiikmonts. At tbo same 
tunc steps were taken to Gil up the gaps between tho vnriona 
protective works and innko the embankment nn tho Indni 
side a cuntinuons one. No now canal has boeii dng ont of 
either of (he rivors, bnt tho existing main canals have been 
improved and widened where neceseary, smali branches of 
these canals have been amalgamated to some extent, and 
the distiibntarios have been extended, resiiUing in a very 
coosiderable increase in tho area irrigated from canals, vis, 
from 210,000 to 933,429 acres. The total lengih <4 tho 
canals of the district is 1,353 miles new apuiist 439 miles 
at last settlement. These foots appear fioiii Statement I, 


which shows figures for caoh main canal of the Indus and 
Ohot-ah Scries. It la nnt tot me ts review from a profes. 
B-onnl stand-point tho improvements that have hern made; 
but the main objects in. view have been extension of irri. 
gatiim and a eonstont snpplr, and tho figures show that 
mneh snecess has been nUained in both iheso directions. 
There bus been nn inen-asr of iibont 67 per cent, in the area 
irrigated from eanuls and the figures git cn in Statement II 
nppeiidod to tli’s note show that during the past fen years 
not only havo the variations in tbo irrigated area been very 
sninll, but there has bean a steady dovelopiiuni except in the 
years 18'.i8'09, ISOD'lOflO. The former wnsn bod year, in 
wbioh the rirers ran unnsnalty lew during the aiiinmer and 
the latter was tho famine year, when tho drought largely 
nffeulcd the supply of water in tho rirers. Tho iriigated 
area ha< during the past ycor, more than regained tho 
ground lost in the two preceding yeara. Tlio figures of 
rorenuo,erodityd to the Can.il Depseiment dnring tiiapast 
ten years are given in Statomoiil HI. - 
3 Financial fosif'on efthc canals . — Tho improvement, 
made by tho Canal Dcp-arlment up to 1891-95 were dl.- 
ciisecd in a note, dated I6th September 1896, piopared by 
tlio Clilcf Engineer, Irrigation Department, wbioh was 
Biibiiiitted to tho Secretary to Goverinncnt of India, Public 
lYorks Department, witiuetler No. 1657 1„ dated the lllh 
December 1896, from tho Secretory to Government, Pnnjab, 
Pnblie IVorks Department, Irriuatinn Bmiiiih, and the 
capital outlay on these canals np to the ond of tho year 
1895-93 as hitherto charged to tlio agricultural grants was 
put down st lb 9,93,297 Tlio expenditnro inonrred since 
on works wliicli have been completed, appears to have 
been asfullowa: - 


Ks. 

(1) Inspection bonscs and offices— 

(o) Executive Engineer’s resi- 
dence and office . • 17,161'! 

(5) Other offices, otc. . • 6,592 > 

(e) Rest-houses , . . 12,723 J 

(2) Construction of new heads, oto. . 

(3) Stvcngtiiening protcotive cmbankiiicnts . 

(4) Constructing regulators • . • 

(o| Bridges 

(6) Bsteiisiiin of annals .... 
(7y Fixing roncretc blooks • . . 


Bs. 


35.478 

27,761 

56,945 

S^SIS 

3,339 

205 

6,5110 


Total . 1,60,716 


I have obtained these figures unofficially from tbo Bveontire 
Engineer, OMials. Aduing this to tho outlay repirtedin 
Cliiof Engineer’s note of September 1896, ttc total erst to 
6 prominent has been Rs, 11,65,013 since tho assumption 
of tho charge of tlie car.nls by Gorernmeni in the Public 
■Works DnpoTlment Itw'iUhc nnderstood thnt the annnal 
rlearnnces and ordinary protective works nro carried out witli 
the ohher labour supplied by the people under tbe arrange- 
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tnonia Banctioncd nt last sattloment. The absontcos pay a 
fine called sar-i-naffha, and the prooerde oC thia gar-i~7iaffha 
BTO utilized fur sundry cnoiises, whioli ara not dobitablo 
to: tbo cjipital necount. Under tlic systom oC nssessmont 
sanctioned at last eotllement (and which 1 i)rnpa8Gd to adhere 
to), moat of the revenue of eannl'irrii'nted lands was fixed, 
and ' the Canal Departmeiit wore to receive book credit for 
all the re veiiiie on the nnhri and two-thirds of the revenue 
en the olinM'iialiri lands. The amount to bo credited to 
canals in this manner was estimated nt Ss. 2,27,620 per 
annum. Tlio actual credit received ha-t, however, b.“on .on* 
slderahly more. Even the annnnl credit of Rs. 2,27,620 
would give n return of nearly 20 per cent, on tlio cnpital 
outlay of I -a. 11,63,013. There is, however, another aspect 
from which the nnnnciil position of theso canals may bo 
viewed. It may be urged that the canola, ns they ozisicd nt 
last settlement, wore cslcnla'cd to bring in a levenue of 
Es. 2,27,520 dobilable to cannK and that Government ssns 
not incurring any coiisidcrabls expenditure on the ennnU 
in that eondition. 1< or a return on tne capital laid out on 
these canals since tlicn, wo must l»oI: at the ovce>.s of 
rovenup over the credit promised by Mr. O'Brien (Iho 
EcUlomoot OtTicer). The credit received fro-n 1830-81 to 
1621-23 was l.'s -17,?8,223. The amounts creditod to caiinls 
dnrmg the succeeding years are : — 

Rs. 

lSOS-26 2.4-1.132 

1820.97 2.6a.8( 0 

1897- 98 . . . . . 2,67.801 

1898- 92 2,60,482 

1899- 1900 .... 2.62, 0.IS 

1900- 01 2.j5,398 

ToIal . iri,22,OoS 

Aliil 87,43.223 

Total credit rcceired . G2,CG 231 

According to the estimate framed at Inst settlement, tlia 
Canal Dcpirtmoit should have received credit for 
E«. 2.27.630 X 21 ypars=Bs. 47,77,020. Tiio c*ee«s tc eipts 
therefore nniunnt to Rs. 4,93,301 ng.ainst n ctnitil outlay 
of Rs. 11.63,013. It ninv therefore hn sniu that so far 
Government lin* lort (I5s.ll.t35, 013-4, 93, 301 = ) Rs 0,71,032 
over these canals. It must, hoteevor, be remembered that 
the exei>»s eolU-eiions ar.^ rondo up chioOr of finetunling 
ivveuue on extended canal irrigation in tracts under fluc- 
tuating iis'c-sment or of tlie wnter-mlo oharped yit 0 onn-ts 
per acre in Talisil Sininwim and 8 aniiH* per acre in Uio 
other two tsiisils) in tracts under a fixed ns«o*5iirrnt on 
lands not O'sesred at Inst sclllement ns irrigated from 
canals. Tiie full advantage of tbo extcnsiims and improve- 
ment will therefore not b« apparent till the new assessment 
wbieli tins now liecn proposed is introdnei-d. Nevertheless, 
treating the outlay ns capital, the excess receipts nlnn*, 
which have averaged Rs 23,493 per ntmnin during the 
past 21 years, reprisent a return of 2 prr rent, on it, whicli, 
thotigli ‘email, is not n negligible quantity- According to 
my propoa.il*, whieli have not received the san.-tion of 
Govoriiment yet. and whieli should only he taken iis rough 
guides for the prese.-t, the revonue of the district will bo 
as follows : — 

Rs 

Nahrl 2,40.413 

Chabi-nahri .... 2.02,328 

Tlic Canal Deparimenl will get credit for the wholo of the 
nahri revenno and fur Iwn-tliir.ln of the efiahi-iinhri jama. 
Tlio total niiniial credit for the term of the next seftieinent 
will themforo be (Rs. 2,40,413, + }W 1,31,880 =) 
Its 3,76,290 per annum, which will give an excess of 
Rs, 1,47,770 over tbo sum promised by Mr. O'Brien. This 
excess will make up the deficit of Rs. 6,71,062 sliown above 
in about live years, when the capital spnnt up to the precent 
will have boon repaid. And after tliat, llie excess will mean 
a rotnrn of nearly 13 per cent, on tbo cnpital now worked 
out. It slionld also be borne in mind that the nrtuni erciHt 
received hereafter will exceed llie estimuto, iiiasiuuoh as. 
aecording to my proposals, nil c.annl irrigation extended 
to weUs and patti* not assessed ns canal irrigated will bo' 
charged a rate of 10 annas {icr aero tlirongliout tlio district 
(instead of 0 aonns in ono and 8 annas in the other two 
taheils). It may olso bo mentioned that proposals tiavo 
been suhinittod for the abolition of tho ohher system and 
for tho introduction of nn oca upior'a rata whieh will cover 
the working exponsci of tho canals and bears a small 
margin, whieh will inercaso as irrigation is extended. Tho 


above remarka will show that the onnals of this district P«nrfif 
have been a tomuncrativo concern so for, and promise to ifori 
continno bo* 7^#* ii 

A:. Proportion of proteeied to eutluraile area in tracts * 

Onlfivafinn in #1ia w\A«st-fl Al.8.. *.!. .... 


^ ......... ... ssMavs*# Mv»ci u/cw iracvs 

subteel to rfrouyAf.— Cultivation in tbo parts of this distriot 
whieh nrs securo from innndnfion dopends mainly on 
canals. Wells nro sunk to supplement tho oanal supply 
and to mature tho rahi crops, but tho cniinls are not 
supposed to siipplemont well irrigation. If a canal fails 
tho wellH boeoiuo holpless. There has, however, never been 
a total, foilnre of a einnl dni-ing the past 20 years, and 
tbero is no apprehonsion of kiioIi n thing oeoiirring in tho 
future. Tho only tract in which there is independent well 
iirigntion is tho Thai of Tahsll Sinwiivnn. In lliis oirclo 
there is praBlicBlly no cnnal irrigation. Suoli is also tho 
esse with pirt of tin, Nahri Thai of that tahsil. In those 
tMcts tlio wells do tho best lliey csn wlien Ihcio i.t, no rnin, 
but the irrigation poa-iMo on wells niin-aistcd by lain is 
very small, and tlio workim; of tlio wella in snob yrara is 
not at all profitable ; so no area can be onnsiderod protected 
from drought liecaiise it has a well in it. Tlio only avny of 
SBcnring these traeli ng.iiuNl droiiglit is to extend canal 
irrigation into if, and I Iiavo proposals to make on tlie 
siibj-ct which I slinll cxplniii in the next paragraph and 
which I Imro held in nbrya-ice on the idea tlnit the Sindh 
Sagar Canal, whi-n constructed, wo-ild irrigate tlie whole of 
the Thai c.f liiis distriot, of which iny proposals are to 
irrigaie a jsiri. .Vs. h urovor, there is some doubt nt tliis 
moment as to the ex-cuiion of the scliomo of the construo- 
tioti of that cnii.il, I sliaii not liehitnfc to put fotwrod my 
views. Th- total iiic.a of tho Thai of this district which 
IS not under eultiv.it inn is no less than fij Iskhs of neros, 
but part o' it consisting of snnilliillR is not cnltnrable. 

, 6. Improrrments recently marfe.— B.-foro stoting what 
improT.-mi-nts 1 lliiiik nre required, I shiiuld like to uoiitinn 
the chief luiprovemeiits that linvo been made in recent 
years. If ran be easily imagined tlmt, wbon the canals 
were not in profe;aionnl hand*, there was a great deni of 
wastage of wutrr, and the distribution was not fair. Water 
was siimetimes running in a canal in whieh it was not 
needed, ond Iiud to bo nllowod to run waste somewhere, 
either sBumping n jungle or drowninr people’s crops. On 
tlie other hand, wlicn water was running low, the influential 
in.n at the iieod of a canal used up nil tiic ivntor they oonld 
by rmsing sfop-dama, ond tlio poorer people at tbo tail lind 
to eke out their existence witlioul n drop of water. Tho 
banks of the rnmla avero nlso nnt uniformly strong, ond 
nny extiw influx of water resulted in u breach lioic and a 
brcacli tbpre. To i emedy theso cviN, it wfts noccsBary to 

strengthen the canal banks, to construrt regnininrs, and to 

6jstcin.itize the water-supply from the canals. These matters 

ha\o bc.-n receiving attention oil along, but they imtnmlly 

Irk<* tinip, tifiTc Iuth nnd it biif been f 'Und poisiblti to do a 
good dml during the past four or five years. Anotlier vciy 
iropurtant requisite wns tlio poloction of the eanal-irilgated 
tracts from non.ls,and ibis linsbern ntlended to from the very 
brpnning. A good drill line, hnwover, been done lately toward 
raising nnd sfreiigtlicning the Cliennb and Indus flood 
oiiibankmeiits. Special attention has also been paid rcrciitly 
taivnrds ninalg irnotiiig cliiinncls wbioli used to Qnw very close 
to each other, resulting in a more ofreotivo rontrol over the 
wuler-.iipply. A very grc.it improvomrnt wliieli has just 
been Blnrlcd is the smnlgnmntion of wnlcr-onnrscs. At 
pneeenl there are noinherlcss outlets on each eimnl, nnd apiece 
of land lli.it could be thoroughly watored from one unllct lias 
- noIC a dozen of them in different places. Moreover, each 
Irrigator will take n scpnmto outh-t, nnd tlio wntci-oouwes 
will rnn paraI1i.| for conaidernble distance alongside of each 
other. Tho wastagoof water is thus very great, and tho 
control of thp hapurviitlnf? Rtnir on tbo diRolinr^e of water 
yvty mimll. 1 bin work will, however, bike lime, ns it mupt 
bo done with groat caio, for (be risk of oveidolng ft aliowld 
be gonrdw ogninBt nnd nil injury to lanclB lerciving irrica- 
tion (studinuhlj avoideds Such are tbo linprovomontB that 
boTO been iccenlly iimdo. But tbi-ro is a lot moic that can 
bo donn nnd which I venture to think should bo done. 

6, Proposed improvements.— In slating my prnpos-tls 
f..r iroprorenients, 1 shall only den] with spooiiif projects of 
Fomo inagniludo and leave alone small extensions of irriga- 
tion on tlie existing ehamicls wlifirvor there is room for 
tbrm. My propomls may bo divided into four hfods. 
nr. 

(1) Con.trualion of regiilntois ; 

(2) I'onstmetion of pakka ontlcts ; 

(3) Anintgnmntion of canals ; and 

(4) Extension of canals. 

I shall deal with each head separately 


1 Nov. 015 
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Vuniit ?• JttjaTctors.-^lt w ol extreme iinporfanw that reculs- 
Jlari Kitten lo™ elionld be ronktn:elfd at the licide of tho canal* eo as 
Kant I'O eWa to rcsolatc the *npply aceordinB to tho rcqnire- 

■ mcDts of each eana’. SIorcoTcr, hr connretin); adjoining 

1 Nov 01. oanal* with each other, the aorpln* water in one canal 
' * can he utilized in the others whcio wnlcr is hadly needed. 

A rerv large nnniher of ragubitors is needed, and the 
Excentive Engineer ronghiy estimate* the cost of conatinet- 
ing all of thorn at lis. 1,30,000. 

8. Outlets. — Tlic second important thing to be done is to 
build -pttkha outlet* on the canals. The outlets are nt pre* 
sent mostlj karheha, and not only result in considerable 
waste of water, hot do not allow any clieetiro control on 
them. In building these outlets the ntimhor of oatietacan 
also he very considcrnhlj* reduced and wnter-cuorscs can be 
amalgnmatrd. O'he ratnindars cannot, however, nitord to 
fac.ar the cost of building these outlets, and it has been 
agreed that Got eminent in the Canal Department shonid 
defray tlis expenses. The cost has been roughly estimated 
by tho Excentire Engineer nt Its, 1,30,000, 

9. Amalgamation of eauaU. — ^Undor this hc.sd,I hare to 
mention tho contemplated nroalgamaiion of Tnliriwnh with 
Jhangawnr and Aii Khalli. These are three canals of the 
Chennb Scries, ond the necessity of nmulgamating them has 
been recognised hy the Can il Department. So 1 need not 
dwell npon it nt Icnglh. Tlic co>t has been estimated at 
Es. 1,23,141. Tho proposals under tho three foregoing 
heads arc ealculntcd to ensore a more aatitfaetury working 
of the canals, a moro economic use of tlie water-supply, and 
will naturally result in estensinn of enltiriition. But it ia 
difRciilt to foitn any idea as to the extension tlint will re. 
suit and the additional revenue thnt will accrue therefrom, 

10. Krteasion of canals. — I have five suggestions to 
mate under this head 

(a) 1 he Snieman Canal can ho extended into the Chahi 
Sailab Circle of Tahsil Alipur, and can command 
some 13 000 aere.s of wa-to land, 'the Executive 
Engineer roughly estimates tho project at 
Bs. 90,000, 

(1) Branches of tho Puran Canal, if extended into tho 
oeutral tmet of Talisil Alipnr, can command seme 
10,000 acres of waste. Tho extension wonid, io 
the Executive Engineer's opinion, cost Bs. 60,000. 

(c) A new branch of tho Haggi Canal from Dendewaia 
to Earimdnd Kure-hi will be able to irrignto 
about G.OOO acies, and ahould cost about 
Bs. 30,000. 

(d} Branches of Ungasson, if extended, will enmmand 
some 10,00v) acres of waste, and the Canal Engi- 
neer thinks tho project will coat about Bs. 50,000. 

(r) The most important of the projects is to extend the 
Hoh'aiinnh and Indus canal into the Thai. This 
proposal is made only in case the project of con- 
structing tiio Sind Sugar Doab canal falls throngb. 
The project is estimated to cost Bs. 6,36,193. 
The canal will run right across the Sinanwon Thai, 
and will irrigate the lower half of it. It will 
command some 230,000 ncies of waste, and, 
supposing that more than 40 per cent, of the area 
would not be fit for cultivation. It will be able to 
irrigate about 100,000 acres. 


11. To snm up, tho cost of the 
nnndod will be as follows 

projects and the area oom- 

Area. Cost. 

Acres. Bs. 

(a) Extension of Snleman 

. 18,000 

30,000 

(6) Extension of Fnran 

. 10,000 

60,000 

(o) Extension of Mnggi 

. 6,000 

80,000 

(if) Extension of Magasson 

. 10,000 

30,106 

(e) Extension of Mubannab 

. 100,000 

6,35,000 

Totsl 

. 139,000 

6,76,196 


The extension of the Snlemao will bo in the Chahi-Saitnb 
Circle and th.at of tho llaggi in the Bet Sind Circle. Both 
the cirelr* will be subject to flnetnnting assessment, and the 
extended cnltivation will at oacc begin to pay the nveiago 
rate of ahoiit Be. 1-2-0 per acre which ha< been proposed 
for nahri crois ra these two circles. The rest of tho 
extension being in assossment cirelcs for which a fixed 
assessment has been proposed, it will bring no immediate 
revenno of only 10 annss p»r acre. Tlie annual levcnne to 
ho expected from the cxtendi-d irrig.iti.in doriog the 
enrretiey of the next settlement will be as follows 

He. 

gxtcnilnns of Sulcmsn and 

Jhjfpi . , IS.ceOocmatlic. l-:-0r«rBcres:],378 

Other nIcDiiou , lai.OOO „ Se.O-lOS) si;a,og(i 


TaisL . pj.s» 


This annual income of Rs. 90,376 will give a return of over 
14 per cent, on the capital outlay during tho cnrrocoy of the 
next settlement, and will bo considerably enhanced after tho 
expiry of the settlement. 

12. TTe/Ia.—AIthongli onllivation in the greater part of 
this district docs not depend iiminly npon nells, yet they 
are of great help. ^VhcrB canal irrigation is po.ssible, woll 
amlting should, I think, be oiiconragod. Thcnnmberof 
new wells eiuistrneted and old wells put into woikiuu’ order 
during the p.aBt ten years is noted below ” 


1890-91 

• 





423 

1891-92 

* 

• 




476 

1892-03 

• 


• » 



665 

1893-94 

. 





514 

1S91-95 

• 

• 

• • 



287 

1895-96 . 

• . 


• 



282 

1896-97 

• 


• • , 

• 


24S 

1897-98 

• 


• • 



164 

1898-99 

• 


» • 

• 


226 

1899-1900 

• 


• » 

• 


406 


weUs*'nlmie*^ “'’•e *<> get Ognres of newly conitnictcd 


S..IC ..iiiy i.iuBecinons oitcrea tor sinking new wells is tbnl 
0 protcctivo lease 18 granted to wells which ore constrnetod 
on land not already irrigated from a well, exempting them 
Bom assessment lor a term of 20 yc.mi. Assistance is 
rendered in tlic form of lo.m for land improvement if appli- 
cation 15 rondo for it. The w.itcr level is very high in this 
district, nnd a well costa from Rs. 200 to ItsT SOO. An 
nvoiage well irrigates about 10 acres of land if nnassisted 

and lo to 20 if assisted by oaiml water. 1 daresay the 
Finking of wells would be stimulated by offering more 
liberal inducements and assislauoe on easier terms, hot I do 
not anticipate any very marked improvement in this direc- 
tion even with greater facilities. 

13. Flood />rofeei{ve or drainage teork.— There is not 
*? in district in the way of 

.I.*''"® ® ““ntlnnouB embankment 

down to the Chnhi^boiJab Circle in Alipnr and alone the 
exposed bank of the Chenab Biver. It would be ncoefsary 
Indus protective embankment lowor down 
along the western houndnri of the Ohahi-Snil Circle, if the 
tI ®*i®n8ion of the Suleoioii Canal is curried into 
^eot. There ore certain tracts in this district in which 
tho spring love! rises to the surface of the ground in sum- 
,mcr and where drainage works might bo thought of as a 
remedy for water-logged conditirn. I doubt, however, 
if a drainage scheme would bo feasible in the tracts I speak 
of. Sesides, other remedies which ore being tried have za 
far proved anocessful. 
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STATEMENT I. 


Names of canals. 

Anna. 

LENaTB IK UILCB, 

XtEuar-Ks, 

At last 
Bctilomont* 

Irrinttcd in 
idao-oi. 

Untnred 

dneing 

1900-01. 

At last 
settlement. 

At end of 
19U0 01. 


Tiid'ii Series, 




Acres. 

' Acres. 

Acres. 




Gacfen . 





0,175 

15,013 

11.413 

Not entered in 

U3 










BoHloiuent 



MaRosson 





SO, 390 

afiss 

41,015 

12 

178 


Moegi . 





41er}l6 


05,867 

06 

299 


Add 





io,r,4u 

11,9:0 

11.512 

12 

12 


Ghntta . 

• • ■ • 




30,831 

40, 530 


53 



Faran , 





01,010 

43.30J 

40.-,I09 

105 



Surati . 





S,i.0J 

17,829 


• •e 



Clialtiffoli 





i.r.ot 


• t* 

"’ll 



Snieman . 





3,891 

21,311 

20,73.5 

mmm 




Totol 

« 

105,919 

206.557 

201,990 

297 

1,111 



CftrTW?i Fi'ric*. 








■pi 


Koram . 





597 

T,8tl 


22 



OaBCsh . 





.Vf>3 


9 099 

28 



Ta]<ri 





11,001 

i:7,:« 

. £',1TD 

•17 



JlioBcawftr 





V iiy '► 


7,591 

17 

21 


.Ull Khalli 





0,15: 

12.>w;t 

12,2wt 

17 

28 


Tilairah . 

■ • » • 




1,025 



6 



Caijavrah. 

• * • ■ 



• 

fc2'5 

9.-9 

P7l 

5 

... 




Total 

• 

3':,cio 

16,972 

01,101 

112 

23} 



Gnsi, 

n Totaii 

■ 

loisro 

1 

3J1,VA4 

610,401 

439 

1,353 



Tundit 
Hari Eirhen 
Edut. 

1 Nov. 01. 


STATEMENT II. 


Canal. 

ie}j-93. 

ie9.’-93. 

1CP3-91. 

1891-95, 

1595-95. 1 

1496-97, 

1S97-93, 

1S03-09. 

1699-00. 

1900-01. 

Zndti* Serin. 

Acres. 

4\.erca. 

Acres. 

Acres. 

Acre", 1 

Arros. 

Acres. 

Acres. 

Acres. 

Acre*. 

GitL-a . . , 

Map'ian . . 

UfaCctl 4 . . 

Adll 

Gtmttn • • • 

I’unn . _ 4 . 

Snrab ■ ' 4 4 

Sntimao 4 4 

17,112 

r*’,C'jo 

t3,or.v 

12,101 

31,011 

4.'}, 521 
17, '-•'11 
21, U1 

in.fiss 

07 , 09 .. 
11 , Oj.-, 

41410 
20,701 
21 9.(S 

14137 

!l7,lOi3 

Cl,5<'.a 

12.!lin 
3'- ,87 
4« U2 

in 7:0 

18,1,71 

13,078 
8?,.l70 
f.8.l97 
12.: 9J 
38,1.07 
4!*,213 
19.8,9 
It'.Ud 

n.oto 

87,v 6 
C',.091 

da, *.6 
61.781 
19,88) 
10,sl7 

12,600 

41,916 

12,013 

30,114 

M,930 

2'.,l'olt 

1 : 1 , 12.1 

,13.16.1 
50,9 1:1 
C'l.ivs 
];i,6i8 

10 . . 8:11 

OO.i'OO 

21.. ’ 73 
16,813 

12,750 
40,548 
61,1*43 
12,110 
.•) 4,709 
47,14S 
20,881 
13,5:2 

12,707 

45,‘.!70 

C6,CS1 

11,176 

84,110 

36,801 

ll.6i;2 

10,13.1 

15,013 

47,805 

68,004 

ii,9:a 

40, .160 

43,303 

174)‘49 

21,311 

Tclal t 

211,798 

2.':i,4l3 

219,917 

2.12,126 

216,911 

2014:17 

£63,317 

210,821 

239,004 

206.Wi7 

Chwiv Series. 











ICaram , 

Oancili 4 4 

Taliri 4,4 
Gi^inirnb . 

3 binS3*i ar , , 

Alii KbalU . 

7,935 

7,301 

23,799 

937 

7,180 

12,007 

7,025 

e,2.,i 

21,705 

to-i 

7,119 

12,101 

F.I'S 

P.70J 

21.1.M 

91) 

7,1W 

12.701 

C,86l 
f.770 
£•1,107 
:i6t 
0,0<!3 
11, -.SI 

6,591 

8,031 

22.872 

912 

f^il 

H.i-lO 

6, t:8 

7, tB7 
21,041 

930 

f,aii 

11..191 

7, *76 

8,9.14 

£(l,0l8 

1,011 

7,;-91 

13,VUI 

6,166 

8,113 

26,174 

1,000 

5^1.15 

10.197 

6,332 

D,UI2 

20.0j4 

1*00 

5,526 

O/405 

7,841 

0,985 

27,.16l 

9:0 

7,83J 

12,039 

Total 

O'), 319 

57,807 

C.VJ93 

O-IOSl 

mm 


6MS5 

53,709 

57^77 

66,572 

Totai. op Both 
S scniKs 


311 , 2:5 

SIJ.OM 

SOiflOO 

391,053 

303et93 

827,53: 

80l,;33 

£90,939 

333,429 


STATEMENT III. 



1691-92. 

1S9:.P3. 

UM-01. 

1 

1694-95. j 

1695.95. 

■1 

1837-98. 

1893-99. 

1899-00. j 

19CO-01. 


Its, 

It». 

n* 

R«. 

Be. 

Its. 

Bs. 

■m 

Be. j 

Ns. 

rixod r.atee , . 

2,23,16.1 

2,23,165 

2,23.10.1 

•9, •2274 
2,17.038 

1 2,t8,n29 

2,22,155 

2,22,155 


9,22,155 

2,22,156 

nnetoating rates , 

33/185 

31,010 

86,053 

:i4,:<Hl 

ao,»7o 

! 29,371 

( 

27,632 

23,00} 


21,8£S 

24,813 

Nnt B“se‘eed at 
irri, Tiled rates . 

0,017 

5/123 

5,7/6 

t,01>0 

0,014 

1 

1 

6.272 

0,710 

6/>00 

6.305 

8,300 

Total 4 

mi 

2.62.123 

S, 64,911 

1 2, 07,0-8 i 2,44,132 ! 
ja.C3,022. 

2,56,309 

2,57,801 

2,56,482 

2,5*2,033 

2,55,393 


* Inelnilci Cv. S,527 reoiUnlonn oa acemut ol flood datoago ta MtttAlTarEatU Tabsil. DilTcrcBea from provioua rcar'a flptiTc'i 
to boudjnatcdin cnrroot jrcat'aaooouau. • 

Antfquo Ciratct nro correct flgurca. ^ o 
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INDIAN nmiGATION dOMMISSION: 


Funiii ' 1. Q- {,Tk« nro Sottlemont OIEoer of 

Mari Kishcn Mnzaffargarh f— Yes. 

Mavl. 2. Q. HowlonghoToyoubocnthoroP—Si years. 

1 K^Ol Hare yon liafl any famine tronblca there P—IToi 

none. 

d. Q. Haro you crer had any famine experioneoP — ^No. 

6. Q. Yon hsTO a very large area under inundation 
eanalaP — Y^cs. 

6. Q. Yon say in yonr note “ the amount of ciearanee to 
be done urns dooided by a committee of Sarpandut and the 
laliour distribnted over the irrig.itors.'' Do yon tbink that 
system is practicable nowP— No. 1 don't think eo, that is 
irby I propo-ed tbnt the system ebonld bo abolished and 
occnpieiB* rates snbstiiuted. 

7. Q. You think the ehier system wonld^ not work P — I 
think not, there ore many didiouliics : besides, the system 
of cliarging a certain rate of statute labour on the irrigated 
area is not satisfactory. 

8. Q. Besides that, do yon think it does not work fairly 
ns between the poor and riehP — Yes, there are many 
abuses. 

0. Q. I talk of ennie etperienee of Egypt. Eighteen 
years ago tliere w.is statute Inboiir to the extent of 250.000 
men oinplorcd for six montlis in the year, and there the 
whole work of eleaninoo fell upon the peasant proprietors. 
Was tiint the ease hero P — Esaotly the same tiling happened. 
The wealthy did not contribute at all, and the burden felt 
on the poor. 

20. Q. An regards tbo management, do yon think there 
is not tbo same ainennt of eslf-lirlp among the agricnltuml 
eloswa as there was? — I nm inclined to think there was 
noTet self -help among the lamindars licto ; local oIBceis inter- 
csted themselves in tlic irrigation, they turned the men out 
to see the eanels cleared, and mode them contribute towards 
any extensions that were necessary ; hot for the help of llicse 
local oliiccrs, the ramlndnrs would never hare done mueh. 

11. <2- *®-''*‘* *** 

—Some veaso to ron about Soi>temberi some go on to tbo 
beginning of Norcinber, two ainals nro running now, and 1 
expect they will go on thronghonl the winter, 

12. Q. Right on to the next floods P— Yes. 

13. Q. IIovo these canals been dug to an extra depth?— 
Ko, they need to run thionghont the winter cren, in pest 
years. 

14. Q. The robi enlliration is started with irrigation P— 
Yes. 

16. Q. How do they manago after that ?— The canals ran 
long citongh foe the robi hnda to he ploughed up, after 
that, they help the cnltirntion with wells. 

IC. Q. Are there snlEeient wells to tike up irrigation 
that has been begun by canals? — Very nearly. 

17. Q. What is about the depth of water below the 

surface P — 6 to 20 feet. * 

18. Q. Kot more than SO feet ? — No. 

10. Q. There are an immense nnmher of wells ? — Yes. 

20. Q. All pahha 7 — Most of them arc paH'o. 

21. Q. {Mr. TTilton .) — ^Thero arc 16,000 pakka wells 
and 2A00 Ikaeticha wells in MniAiTargnTh. How long do 
Iheso wells last, — about 100 years? — 1 don't tbink tbo 
areiago life is more than lOU ysara. 

23. Q. {The Fretident .) — People must hare roinahlo 
oxen to work these wells P — ^No, they are not at nil strong. 

23. Q. (Afr. IbbcUon .) — Is the Persian wheel generally 
used? — Yes. 

21. Q. {The Fresident .) — TTonld it bo a good thing for 
the counlry if these Inundation Canals were made perennial 
so as to take tho place «f the wells P— It would. 

25. Q. Would it extend enltiration P— To a very con« 
aidoiablo extent. 

26. Q. Y’on don't think that there are cetlaln advantages 
in wells P— I don't think onitivation is possiblo in this 
troot’ without canal water. 1 don't think many people 
would ref use to tnko canal water. 

27. Q. Y^ou have very little rain P—6 or 0 inches in tho 
year. 

28. Q. Will it bo a popular ohnnge if jou abolish this 
statute labour and aubstitnte for it ooenpicrs' payment P — 
When I pruposed this change, everybody seemed in favour 
of it, bnt now that I bare made it, many people don't like it ; 
my idea is that, on tho wlioio, tho snhstitntien of cccnpicrs' 
taU for statute labour is mneh better for the people. 


didionlty abont getting the cMier men to 
work?— In Borao cases they don't tntn out to work j for 
oxnmplo. during^ tho rahi ploughings and during tho 
harvesting operations there is gxrat difficnlly. 

50. Q. Yon would find it difficult to get paid labour also 
at harvest time?— Yes. 

51, Q. le j^o question of Iicadworks at the entrance of 
tho canal a difficult ono P Is mneh money spent on training 
tho river psst these heads?- No, a ohango is mado whom 
there is an erosion. 

“y J^gnlators at tho heads of tho 

eannIaP — Not many. 

I* yo» ImTO a regulator, yon cannot change tho 
head P— On tho Indus wo have o system of side channels ; 
most of these canals take off from those, which don't 
chango. 

84. Q. They don't got siliod up? — Voiy rarely. 

35. Q. Are the sand-hills nn undcaimblo obstruction to 
irrigation P— Not ns far as my dhtiict is concotned. 

30. Q. In lliixafflirgnrh yon would wcloomo the Sind- 
Sagar canal ? — Yes. 

37. Q. Tho effect would bo to totally remodel these 
canals?— I’ei. 

39. Q. Supposing there was no Sind-Sagar ?— I have 
mado my proposals in my nolo, 1 wonld extend tho 
Mohaiiwah (explained on nisp). 

80. Q. Hew mneh irrigation is there on that canal P— 
250.0'JO acres, of srhioh ono lakh would bo quite cnltur. 
able. 

40. Q, If that canid wero made, wonld yon want a weir 
actosr the river P— No. 

41. Q. Is it taken ont of o creek P-Ycs. 

42. Q. Has there been any proposil nude in this 
matter F— Yes, a rough estimate. 

43. Q. flea this been sntreyed forp— Yoi, ronghly. 

44. Q. Is tho land very fcililcp— Fairly to j indigo, 
wheat. Olid tngareane nro grown. 

•15. Q. Do they use mannro P— They cannot do nnything 
witlmiit manure } they require it for tho rali ctnps— ordi- 
nniy cattle manure. 

4p. Q. Wltlioiit mnnnre, they could not get a crop at ail P 
—No, they got khnrlf crops without it, bnt for ro6i they 
reqnin! it, and for sugntenne. 

47- Q. Is the silt fcrlilisingP — Yes. 

48. Q, They don't require inannro for tho khnrif crops? 
— No, somo of tho crops don’t require manure, neither rico 
nor Indigo. 

49. Q. Wliieh has the best silt, the Indus or Chennh P— 
Tho tihenab is mneh the better. 

60. Q. Do yon think any improvements can ho intro- 
duced in the fal-nri system to make it easier for a man to 
make wells? — ^I Ibink there arc somo iuiprovcmcnts that 
can he introduced. 

61. Q. What c.m yon suggest ?— That tho fall term 
allowed for tho repsymeat of tbo looa shonld bo ntiiized ; 
it is sot ntilixed now. 

62. Q. Tbo Depnty Commissioner does not giro as mneli 
time as Government nllows liim to give P— jExnctly. 1 
have examined the records, and find, that In some tahsits 
the term ia 7^ years ; in others 11^. 

53. Q. Docs that depend on tho pcrsanal opinion of tho 
Deputy Commissioner for tho time being P — 1 think so. 
1 thine we shonld give tho full period of 20 yesrs. 

61. Q. Do yon happen to know what tho feeling of tho 
Depnty Commissionors was; why they did not give a longer 
time?— Boeanso the rales say that the loans slionid bo 
repaid in os short a time as possible ; and 1 don't think 
besides that tho ealonlations arccoirectlr mado ; a well in tbo 
Thai costs Bs. 800, and does not irrigate more tlian 10 
acres— 10 acres in tho Thai cannot prodneo more than 
Rs. 80 worth of crop ; or Rs. 29 in rent— to tho landowner. 
Rccorery in 11^ years wonld moan an aununl payment of 
Rs. 24 ormoro than the loin produces. Then again my 
second point is : Under the rules, enqniiios can bo made 
by the Kannngo ; all the enquiries should be made by the 
Talisildar or Nnib Tahsildar unless the work is very heavy. 

65. Q. (Afr. iZ&efson.)— B'onidthatmenn muehdclayP 
— 1 don't think it shonld, becanso in tho Init 10 years tho 
largest nmonnt of takavi distributed in my district, for 
oxampio, was only Rs. 7,144. 
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60 Q. Snpposo tlioro ircrc mnnj applications, that might 
mean delay P— Yes. 

67 Q. {The President.] — Is there any complaint of the 
rate of intcre«t-~Gi per cent. F— Then) is no eomplnint, not 
I bcIicTO it would bo o grent inducciucnt if tho interest 
were reduced. 

68. Q. Uo yon think there wnnid ho n Inrgo inorenso in 
the nnmberof wells if greater fniilitics wore given ?— There 
wonld be a oertnin iiicionse, hut not very much ; they want 
it to euppliiiiont tho rabi euUivniioti, not tho Ihart/.^ If a 
perennial canal were inndo, there wonld ho no nvces^ity for 
extension of well iirigition. 

CD. Q. It wonld not do to mnko the Mohnnwah into a per- 
ennial canal P — I am afraid it would bo vorjr^ dilliuiilt to 
build a neir Iheiu ; it wonld be a good thing if it could bo 
done. 

CO. Q. IVc hciird the opinion the other doy that tlio time 
of inundation o.vi'i1s has come to nn end ; havo von any 
opinion on tho point ?— That i" n«l tho ca-c in 3tc£aflnr- 
garb ; inundation canals b.avc worked very well thore. 

Cl. Q. Haro jon nnr other (■nppeslions to make a* 
regards tho inoitase in tlio food-soipply of yonr district f 
None, except the extension of canals, 

C2. Q. What aboBi food for catt In i do yon think there U 
any way of extending the pastore ? •“ 1 think nn slionld 
xedttco the prsUiOi we oSoutd bring land under inhivation, 
nnd Imre fodder oropH instead of ginss. 

C3. Q. For filiCi-p ns well ns for exen f — Slieopare fed <01 
the leaves of trees and on sbriibs. 

Cl. Q. I snpposo fuel is very lorgely burned ?— Ye*. 

C3. Q. Arc Ibero many trees in your district P— Any 
nnmbcr, 

GO. <J. I siippnre tlier do barn inannre P^ — Yc", bnl ours 
is A Very good tree-growing district. 

C7. Q. Jl4f/»on.)— Still they br.ro inAiitiro F— Yc«, 

ill conic plnees, 

C8. <3- (2VSe Frcideitt.) -IThnl ii the proportion of 
khari/M r«M‘ cnitiyation P— U is Ualf nnd bait, 

CO, Q. If the tnundnti'in esnnis wen'inrper, wonld there 
be nn extension of tharif?-\ think it wonld increase the 
Ikarifen mneb ns she rati ; tho n<M ts the crop tho people 
like ii.ost. 

70. Q. (.irr. J)iffron,)-Da they grow wkent P— Y.s. 
wbnt is snid to pay tlx bsnln i indigo the revenue ; nnd 
cotton to clothe the {icople. 

71. Q {The President).— extension of inundation 
cnnnls could not he undccinben unless Uiotu wos nl*o nn 
cstoniioM of woHs ?— Q lito w s if cuitili ciicnuf tiic 


nore and (he lowest in Eo, 1 * 2 . 'The inoldonre 'of c^6cr on Pundit 
tho Chennb Canals is higher than on tho Indus. Mari Kishen 

85. Q. Why P — Thera is more work tequitod on tho ^aul. 
Chennb eamls. lNo7. 01. 

8C, Q Von snid that sntno canals rim fhronghout the 
winter season P— -Yes, this year thero aro two. 

87. Q. Are thoro often moio limn two mnning P — I have 
not seen more. 

88. Q, Whi-n aro tho other canals open P — In April or 
May. 

80. Q. Is not a part of this district liiiblo to floods that 
ruin the mops P— Only bet eimlcs ; tho whole district is 
protected by rmhnnkii.otits, nnd the district can be flooded 
only when they give way. 

90. Q- In the Thai where tho s-ind-hills nre, what per- 
centasc of thr villiigcs is regarded as cnltnrallo f — Abunt 
do per cent, of (ho area, 

fii. Q. Do yon think you coold irrigate 40 per oont. in 
the That villages P— Yes j that is ntsa tho opinion of the 
Excentivo Engineer. 

92. Q To litigate that nmonnl, I snppmc the whole are.\ 
that is irripahle rri'.alil have to he cropped in thu year ; 
there would h- no f.illow P— Very littlo fallow. ^ 

(•9. Q. li i- ns mueli as yon can do to get 40 per cent, 
out of the vill igi s ?— Ye«, with nn inundation ennol. 

9-1. < 3 . Da till sc (..‘ind-l.ills move nbont niuclip— Nn. 

9.). fj. Il.ire nnv facts been noted nbont them P— No 
observations have teen mndu. 

9ii. Q What do the natives say ?— They say that_ they 
remain in one place ; most of them hnvo trees growing on 
them. 

97. Q Suppose Iheso innndntion c.yiiAls aro made 
perennial and tho working of tlio wells stopped by the 
opening of tho Sind-Sng.ir, do you think tho eHuet wonld ha 
b.td: would there hs water-logging P— I am afraid tho 
water-logging wonld get worse. 

98. Q Yon would put more wotor into tho ennuis in the 
flood season nnd nothing during the oolfl weather ?— Yes. 

99 Q. Wh.at wimlil bo tho eltcot P— It would not bo 
very bad in the whole distriot, hut in tho low p-arts the 
cUcrt would he bad. 

100 Q. {The President,)— I suppose yon conld prevent 
that by droinago P— Y'es ; dminogo might bo a remedy ; X 
Lnvo not any pkins about it. 

101. <2. (JIfr. Yon Imvo groups of canals; 

have the people any voire in their maringprocnt ? — ^Ves, they 
have rommiUcP!>, and they nio consulted ns regards e1c.ir- 
nnees. 


wells will ine tease, 

. 72. <2. Do yon think it would bc n good thing for the 
dislrioi if money were spent in oxtonding these inundation 
canals ?— Yc«. 

73. Q. It wiinld require « I.irgo sum P— I bare put down 
the sum in my note. 

74. Q. Yon think nil extension of 139.000 m-res would bo 

suflieient for tbo wonts of tbe district ?— Yrs, I tbmk it 
would. 

76. Q. (Mr, TfiyAom.)— Yon wy Iho area irTigatol in 
the last settlement was about 200,000 ncros ?— ics. 

7C. (2" Wbat was Ibc revonno o's^iwed on tPiat^P— Tho 
revenno credited lo Governinrnt eanals wns Its. 2,27.090. 

77. < 2 - Yiiur nre.t has now incieascd r— Yeito 333,000 
acres. 

78. <2- lias llicr* been » c.irrpipondIiig increase in the 
revenue ?— No, bccauie it i« mostly fixed. 

70. Q. Di) yon know what are tho atpas of fliictontlng 
Avsorumenl P~“I could not eiy- 

80. Q. What h the incldcnco of ehher labour ; how many 
men do you reqniro ?— A littln over two fur an aero. 

81. <2- P~For one day ; tho work goes on 

for 90 liny*. 

82. < 2 - " I'ttt do you fine a man If ho Is nhsent P— Eight 
nnnos ; we vsliie a man nl C as, 4 jis. per ncro for Inlinnr c^s ; 
tiic value of the ehher labour is only 4 nimns, and wo Cno 
him double. 

63 f2. IVbcn do olcaroncei begin F— About November or 
December. 

8t. Q. Whot is the land revenue per ncro P— It vnrlen 
from circle lo chelo ; tbo bigbcsl Mhri rate is lie. Ml nn 


102. Q. Tlielr fnnc'ions nro simply to ndvl<e_ tbo Exo- 
enlivo Engineer or to ra.aUc represonlations to him F — ^Ycs. 

103. Q. {hr. TItlson )— You s.iid you don't think tho 
pctq»lc could mnnago tho canals by thomsclvcs P—Yoe. 

lot. Q. Yon said before Brilisli rule tbo rannls wore 
more or Wss managed by tbo rulers of the country P— Yes. 

105. Q. Wlicn British rule first began, tho people wero 
allowed to do everything themselves P— Yc.s. 

106. Q. tVhnt was tho result P— Utter mismanagement. 

■ 107. Q. They conld not gel on witlionl ofiicial help ? 
— ^No;lfaat is why the Deputy Commissioner look the canal 
laaingement over. 

103. <2 What wns the result of that?— Tho management^ 
wss improved to sumo extent ; tho Tahaildar was put on tho’ 
r.ann1s. bnt still there were eomploints i oventuttlly represen- 
tations were mado to (jovornincnt, and tho management 
was made ovvt to tho IrrignWoiv Dejiarlmcnt. 

109. <2 (Mr. 76*efjio»)— Who made the representations? 
—The District nuthorltirs. 

110. Q. (Mr. TTi/soa.)— W hat wns tho reanlt of manage- 
ment by the Irrigatinn Department ? — Very satiefnetory : 
yon can sco it in tho inorc.'isu of cultivation. 

111. Q. Von hnvo made n calculation of the result to 
Government, from Improvements in canals, in inoreosed 
land rcvrmie during the currency of tho soltlcment 5 you 
begin by taking n» tho amount to bo ori’diled to canals ns 
Its a.27,520 ; is it not tho case that .Mr. O'Brien over* 
rslironied I ho nmonnt of canal Irrigntlnn llml was going 
on III tho distilol ?— rosslbly j 1 cannot say for certain. 

112. < 2 - Ye-s, it was very high. As regards those fnturo 
schemes, you cslimatu that the extensions are to ho ataessed 
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rt Kc. 1-2 per ncrc j whr is that P-ThnHe abont Hie rate 
Sari KUhen that will be diiiivea in the Sinawnn Bet and the Alipur 
Kaul. Chahi Sailah Circles on extended osnal irnsation. 

- " jj 3 _ dj. 'Win the occnpicTs’ rate mean a Earing to Govern* 

1 Nor. 01. ment?‘— 1 have said the oceuj.iers’ rates would leave a margin. 

Oeonpiers* talcs are supposed to cover irorl.ing_ expenses 
ojjly, and we hare left a aiiiall margin as canal irrigation. 

134. Q. On what grounds hare you estimated occupiers' 
rates P— It was decided that, whenever tho oocapiers’ rate 
was introduced, it should be suiEciont to cover worhiug 
expeuses. 

US. Q. Too have proposed different rotes on the Indus 
and Ohenab canals P— Yes. 


116. Q. Why F— The sill of the Chennh is inoro fcrli- 
lising, that of the Indus is poor ; and st present the 
iiioi^nco on the Ohenab is far heavier than on the Indus. 


117. 0,, You hare proposed that the more valuable 
crops should bear heavier rates P— Yes. 

IIS. Q. Hitherto on each acre of orops there was a 
nniforni rate P — Yes. 


119. Q. Are thPEe rates 'that yon propose cqnal to tho 
rales oharged olsowhore on inundation canals in the 
Punjab? — ^They are lower than in Multan and .Uuntgomeiy. 
. 120. Q. If Governinent makes a new oanal or nn exten- 
sion of an old one in a new country, should the new 
irrigation pay such low rates as this P — Yea, on extensions, 
not on a new canal. 


121. Q. They might bo charged higher oecupiera’ rates P 
—Yes, but not ao high as elsewhere. 

122. Q. I'o your estimate of the credit to Government 
might well be added enhanced ocenpiers* rates P— Yes. 

123. 0, And tho iiuproremeuts promise more than you 
estimate here ? — Tea. 


124. Q. According to the sintement here, in Muzaffar- 
garh in the last 10 } cars 3,600 new wells haro been made P 
— No thesB figures inolude old wells put into working order 
ns well. 


125. Q. How many new wells note eanstrueted in the 
last 10 years P— Peihapt, 2,000. 

126. Q. What is the average cost of auch wells P— 
Bs. 250. 

127. Q. In the last 10 years the people of tho district 

have apent Its. 6,00,0U0 in the construction of now welts P — 
Yes, roughly. ' 

128. Q. Has Governmont spent anything on the con- 
struotioo of tho wells P — No. 

126. Q. Wfant benefit will Government derive from this P 
—About Bs. 6 per well. 

130. Q. So that Government will gain Bs. 12,000 by 
tbe construction of these wells in the lost 10 years P — Yes. 

131. Q. How much takavi has been spent in tho List 
10 years P — ^Bs. 27,416, 

183. Q. While the people have spent Bs. 6 lakhs P — ^Tes. 

133. Q. You spoke about irrigati..n in the Thai by 
means of cimals among the sand-hills ; do imy canals 
irrigate such conntry now ? — Yes ; no.arly Imlf the Kabri 
Thai of Sinawau is so iiTigated and more than half tbo 
Muzaffargaih Thai. 

134. Q. Is that country similar ? — Yes. 

136. Q. Have you had any complaints about oanal water 
■ failing till ough the canals being choked up by sandP — 
Only one complaint in connection with a watcr-cuurse. 

136. Q. You say manure is required in tho Thai ; is 
not tho indigo stalk good manuio F— Yes ; but they require 
Other manure as well. 

137. Q. There are embankments to keep out floods P— 
Yes : tbere aie embankments on tlio Indus aide and 
•wherever necessary on tho Chenab. 

138. Q. Are they complete now ?— Yes. 

139. Q, Do they often bieaoh P— No, no great expen- 
diture is required to maintain them. 

140. Q. Has the Indns moved much in any direction in 
the last century as for as you know ? — It has moved west. 

141. Q. Over a large tract of country P— About 10 miles 
in some parts of the country ; in some places it has gone to 
the cast a few miles. 


142. Q. There has been Eomc water-logcing, has there 
not already F— Yes i but it is very much better {there has 
been none this year. 


143. Q. What ie that improrement duo to?— Bolter 
management of tho canids and want of roin. 

144. Q. It is not duo to drainage F— No. 

145. Q. Is it possible in remedy water-logging by 
drainage? — Yes shut in the parlioalar tract in which It 
oocusted last it is almost imp<»sible, because it is a hollow. 

146. -Q. You spoke about a perennial canal taklnir tho 
place of innndalioii canals ; wAuld that inercuse tlio danger 
of water.logging in this low conntry F— I don't think so, 

147. Q. Uonld nnt the poronnial e,anal bo kept out of 
this low country, nllowing it to be worked by innndalion 
canals only ? — It would bo dinioult to woik two sets of rates. 

148. Q. Do yon consider it advisable to construct regula- 
tors P — Yes. 

149. Q. Wb y P — ^Por the better management of the 
canals, cxtonsion of cultivation, and larger income. 

150. Q. In what form ? — ^In the form of the fluotuaiing 
rate that wo propose to impose on tlie land ; at the expiry 
uf the settlement, it will result in an increase of laud 
revenue. 

151. Q. There ha< been a great waste of labour in the 
constrnction of parallel water-courses F— Yes, that is being 
remedied now partly at the cost of Govdrnment. 

152. Q. Have the water-eonrses got masonry ontlets P — 
Not yet ; they are being built : the arrangement is that 
Governaont should build musoniy outlets fur tho existing 
channels. 

153. Q. What would l.e tho result ?— Better control of 
tho water, and ita spread over n larger area. 

154. Q. A target duty out of the water? — ^Yes, and 
higher income from ocoupiers' rates. 

165. Q. Do you think that tho oxpendilnro inenned by 
Government on these water-courses, masonry onllcts, and 
regulators will bring in o net increase of rerenuo np to 6 
per cent, on that outlay P — I have no figores, but I think 
it should ho from 4 to 5 per cent. 

loC. Q. Why have these improvements not been made 
before ?— Tliey were not thought of. 

157. Q. (A/f. 7?o/a««taa.)— With referenco to what you 
said about the di&ieulty of working two sets of oeenplera' 
rates, wbnt is the dilBauIty P — There is always complication 
in accounts in n orbing two sets of rates, 

158. 0,, I suppose the area under each canal will be 
knotvn P — ^The ohunce of error would be greater. 

159. Q. That can be prevented by supervision P— Yea ; 
perhaps so. 

IGO. Q. On what principle ore enhanced ocenpierB’ rates 
obarged on certain crops 7— Tlicy arc more pofitable. It 
is fair to charge higher rates on the better orops nnd lower 
rotes on the less voinnblo ; that is not tho solo reason, rice ; 
tnkce a large qennllty of water, nnd so bus to ]>ay more. 

161. Q. In making the settlement did yon reserve power 
to impose enhanced water rates when new irrigation works 
are constmeted F — I don’t think it is necessary ; the ocen- 
piers' rates can he revised oveiy 6 years. 

162. Q. Daring tbe enrronoy of tbo settlement no revi- 
iion is made P — Fixed land icvenno is not enhanced daring 
tho currency of settlement. 

163. Q. Are ocenpiers' rates not credited to tho canal P— 
Yes, they are. 

164. Q. And owners’ rales as well P— Yes. 

165. Q. Hnvo yoa any sepanifo land assessment in addi- 
tion to occupiers' rates ? — 1 have no owners' rates ; for waste 
laud X have pioposed a flueUnting water advantage rate. 

166. Q. Is the land assessment wheie new lands are 
brought under cnltivation also credited to canal P — ^Yes, 

107. Q. (jUr. IliVettoa.')—! understand that yon don’t 
consider AlnzsffnigBTli to bs liable to fumiiie P — No. 

168. _Q. Abont tho cAAer systom, I understand that work 
begins in December and contmnes for thror months F— Thcro 
are three terms of one month each, but thcro are iutorvols 
between ; it goes on to April. 

169. Q. With regard to tho alteration from eAAer to cess, 
why has it been necessary to cliongo whut eeeins the best 
thing fertile people P — In the first place, (he distribution of 
tbe cAAer system was vciy uneven, and, in the seoond, the’ 
mohurrira who worked the ehhert were very ditBcnlt to 
control. 

170. Q. Y'on aro satisfied that it is for the benefit of 
the people to change the cAAer to water cesa F — Yes. 
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171. Q. Yon say in yonrnototliivt wells, wlionindopondrnt 
of canal irtigation, are no protection ngninst dronght, be* 
esnso you cannot work tlicm proilt'ibly in n year o£ 
drought, wby f— They cannot irrigjtto a suOioiantly largo 
area. 

ITS. Q. Why P— The land in this district oonsists of a 
thin strntnin of soil which does not hold water { if yon 
don’t water the crops frcquontly, they diy up. 

173. Q. Do yon mean that a well, to bo used proGtably, 
mast have rain or canal water to help it?— Yes. 

17>1. Q. In years when there is no rain, I snpposo it is 
doubly profitable in so far as it helps the people to withstand 
dronghtP— Yes. 

176. Q. What obstacle is there to their extension in the 
Thai ? — It docs not pay as well as before. 

176. Q. Do yon think want of manure has onTtliinc to 
do with it ?— I’cs. 

' 177. Q. Do yon think that :i man is prevented from 
making a well by fear of the wot onscssment that will bo 
pat on after SO years t — No. 

^ 178. Q. Do yon think the SO years teim is safficiontty 
liberal for exemptiunP— 1 think so. 

1711. (2. That does not prcToiit extenslonP— No. 

160. Q. As regards wells that supplement emal irri- 
gation, yon pronoso Ulca^nres which nmild lend to an 
extension of canal irriention ; will there be any difHcnlty in 
constructing the nutnhi-r of wells neecssarv to supplement 
that irrigation P — 1 don't tliink there shonld be. 

181. Q, There has teen considerable crnal exiofsion in 
the pst : hnvo wells kept pace with it ?— TLo canal-irrigated 
aicn has risen faster than the wells, 

162. Q. Supposing Government should n-lopl measures 
to induro people to ronstroct rrelU, would it iiiaterially 
OEsibt the extension of well irrigation ? — Yes. 

163. Q. Do yon tliinfc the 6\ per cent, interest hns 
prevoniod people from making wells.®— No ; yeopto would 
hare to pay mueb more to a baiila. 


184. Q. When yon say that yon think more liberal . p„ndit 
oiTcrs of assistsnes iniuht promote wells, svhat arc p;drlkxshtn 
yon referring to P Wliat indnoemcnls would yon offer, snp- 

posing yon hod power to do wlint yon liked ?— 1 would ’ 

redneo tho interest to half wluit it is now and would, make y 
it easier fur people to got tahavi than now ; onr main ' 

difliaiilty hns been that during past two or throe years 
there hns been no money to give ; and I would rnic that tho 
revonne olliecr slionld settle the m atter on tho spot and pay 
out tlio money while in enmp. 

185. Q. As regards the re-payment, thoshorlrr that term 
tho less is tho total interest paid , is not theshoit term often 
asked for by tlio borrower ? — Yea, pounlo like to ^et rid of 
the debt. I shonld besides like to call the attention of tho 
Deputy Commissioner to the suspension of these instalments ; 
they are seldom givan, an 1 this works very hardly. 

166. Q. You say that indigo is n s'nlaahle and extensively 
grown eiop P — Yes ; but 1 am ufinid that it will not be valn- 
nblo in future. 

187. Q. (Tde 2*re»iif<n<.)—nns ony reduction occurred P 
—Yes. 

188. Q. On neeennt of German eompctilion P— Yes. 

189. Q. (.Vr Ibhe'iBn ) — Ifnvo you had any ironhle 
about tile snp dy not coming on in limo P — Occasionally. 

100. Q. Is indigo kopt down by that nneertainty P — Yes, 
to some extent. 

101. Q Yonr scheme would remedy that P -Yes. 

102 Q. Is ihcienny diifienity in making wollsns to boieg 
sure that von will find wntiT ; sometimes a man starts a' 
well and has to giic it npP — Yea. 

103, Q. Conid any help ho giren him by tho use of boring 
tools r — It has not been tried. 

lot. Q. Do yn\i Uiink it might help P— Yes. 

195. Q. It has been prnpoFcd by rcsponsihlo people that 
Government should theiiisclres constrnot wells with tho 
concent of tho owneis in private lands and recover their 
money by n rate on tho irri.'iited area ; do you think that 
scheme would work P — ^1 don't think tho pcoplo would like it. 


WiiKcs* Id.— Mr. L. n. LkSiiK-Jo.NKS, I.C.S., Colonisation OITicor, Chennh Canal. 


ilemorandum ht/ V'Hness. 


Tnn Settlement Comroiasioner has directed me to write 
a note for tlio Irrigntiun Comniissian, setting forih difiieul- 
ties oxperienred in the p.asl iind suggesting remedies for 
dilTicultirs ftdl in the pioseiit. Almost cverrtliing of general 
interest has already been disenfsed nt length in tho annual 
colonisation n<i)ort<, and all that I can do now i* to ir.nko 
a shoit r^Mume of tho most imp'.rtant point. 1 shall neces- 
sarily oonfiiic myrelf to tlinss with whieli the t'oloniMtion 
OHieer has been more directlv concerned, although I nm 
well award tlrnt the Inigation Department lins had many 
dilTicullics of its ewn. 

3. At the present time, provided that the land be good 
and well cotniiiendcd, nil is plain sailing, Tho Deputy 
Commlssiuncr who selects tlio scttlcis is surrounded^ by 
many more applicants than lie ran s.itl-fy, only too niisions 
to obtain grants. Once sclocfwl, tho gr.intces come down to 
Lynllpur in a througli train, nnd having approved their bind 
stmigiitwny pr< cecd to turn on water tlirongli wotcr-courscs 
ready made before tlicir arrival. If they nre lary, they can 
always find t«n.mls to cultivate for them immediately; 
if they aro energetic and bring down their mvn eattlc for 
the first crop, they find nbundont fodder nvailahio and at 
nominal priors ; the demarcation of sm.sll squarei presents 
no diflicultics, nnd in the cold weather an urmy of JVlImns 
comes down from Ilaxarn to build their substantial Tillage*. 
Their roads exist on the ground already demarcated, tho 
settler's solo duties in this respect being a little eloaronco 
of jungle nnd nhstention from cnltirution. Culverts nrn 
made by tho Irrigation Diiparlment, As soon ns tlio crop 
is harvested, tlio produce can ho takon to grain _ iirnrhets 
within ea'y re.aeh. Tho ineaii.s of po.tnl coinimmicntion is 
vety eompleto, nnd ictum to tho homo district i* ns easy ns 
was nrriv.al. 

3. In tho early days of tho colony the hialo of affairs 
was very diffori'iit. Little cagonio*s was evinced to obtain 
land, nnd for pre-cnl soltlcni Deputy Commissioners were 
often reduced to selecting hegg.irs nnd had cliatnelcm. 
Capitalists wlio would now givo tlicir eyes for six sqaaros 
then refused twenty. Yeomen declined grants in largo 


number:, while iminy_ peawnt settlers bolted homo without Jlfr. £. JT. 
tnrning a clod ; and in truth thn pro.pcct was not nt Cn>t Leslio 

very Inviting. Tho levels t.ikcii on tlio llnkh Branch Jones, 

wore not only fewer, but also le-s ncoiirato (lian thoso on . .. — 
tho Jlinng nnd Gngcrn Branches, and instead of the mauza 1 Nov. 01. 

honndariesheiiig fixed by tho Iri'igalion Dopaiimciit with - 

n view to obtaining tho belt possible facility for the irrign* 
linn of foch. they were carved out by the Colunisation 
Ufiirer liiin-elf, n-sisted only by a 8ub-DiTi.siimnI Ofliccr 
of the Irrigation Deparlmonl who wns lent to him for tho 
pnipo-o. This oflicer also aligned tho main and sqiinro 
wntiT-coiuves, the latter lioiiig dug hy tho scttlerH them- 
selves after their arrival. Tho results were hiirprisingly 
good, but tho system was far from perfect, nnd it sometimes 
jncnnl lliut rAmiiicInra found thciusolves stranded with no 

E ower of ciil’-ivotion after digging tlioir nntcr-courscs, 
eennso oithcr owing to iinpoifect grading nr alignment 
water would not flow down tho channels wliich they Iind 
dug. A fiasco of this descriplimi might mean tho loss of a 
crop, nnd in hudIi a caso tliero was nothing for it lint to 
go noroe, ns the rnpitnl ami nmall stook ol fodder which 
they had hroughl with them would bo exhnnstod hoforo 
they could expect to gel n harvest, and if they did go homo 
there were no tenants linndy ready to toko op their laud. If 
they did succeed in getting ^waler, evon if an imperfect 
supply, and stayisi to do cultivation, they wore sorely tried 
by tiio hand of Gad in tho shnpo of cholera and by that of 
roan in tho slmpa of Iho Jnnglis nr nboriginos of tlic S.andnl 
liar. Theso last .vero a very difilcult problem. They liad 
littlo ncquaiiitanei) willi the outer svorld oxicpt through 
cattle tlnovcs on tho banks of the Ravi and Chenah. They 
dis' clieved in liic pn-sibility of the Irrigation of tho wliolo 
liar by a canal, imd wlint was woreo, tlicy rcsolrcd to do nil 
Hint lay In tlieir power to prevent it by linrryingaud looting 
thn indigent oolonisf s whenever opportunity offered, and that 
may ho said to have been every day. After an uxtended' 
period of troahic, however, limy were weaned Irom their 
opposition hy firiniics.s and great generosity combined. 

They ,otc now |ia poj!,ci,sion ol over 3 lakhs of acres, and 
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wLilc it is not to be oxpeolod tbnt (be; sboold all bare be* 
come high class cultiraton, many of tbcm bare dons 
romarkablf noil. Some of the Kbairal Tillage sites on the 
Buraia Biancb are mode.s srhieb man; (teas mts, and, still 
more ospitalibts, nrould do well to copy. 

4. Unfortunately, liowcrer, it was necessaty to settle the 
Janglis, whoso grazing grounds had been taken up. xritbont 
delay. This led to the location of a large number of them 
on the Central or Bakh Branch, though it would hare been 
very inueh preferable if passible^to baTS settled them on the 
fringe of the canal, riiis might have been done if the 
Jhnngand Gugera Braneheshad been eonstrnoted liefore the 
Bakh.. Apart, hoiroTcr, from the difBouIty of controlling 
colonisation on two widely s^pamted bmnohes, such a course 
may have presonfed engineering obstacles which are beyond 
my ken, and 1 iiiueh doubt whether tbs J anglis of the cen- 
tral portion of tbo Bar would have gone to take np land at 
n distnucc from their old Bebnas, Aa it was, they taibcd 
the strongest objeeUons to nioeing a few miles, and it would 
not have been feasible to delay their allotmente for ypara 
until the Jhang and Gugera Branches opened. But tho 
other aTternative was never considered before the event, and 
the Jangli question only arose when the Bakh Branch had 
been made and the Janglis were face to faeo with the 
colonists. 

6. To rotnm to tho colonist whom wa wilt snpposs to 
have survived both Jangli and obolera and scoured a good 
crop. He sometimes bad to leave bis cotton unpicked for 
want of labor, and when he had actually garnered his har- 
vest, there was no email difficulty in disposing of it. If he 
ooold find a market on the spot, it would beat rates far below 
those obtaining in the test of the Punjab. No railway had 
been made, ood goods leaving the colony were exposed to 
the constant mids of Janglis and the Jat Virks of Gnjran- 
wain, while transport was not rendered easier by the non- 
existence of culverts on the village roads. The two greater 
diffionltlea were, hnwever, romovod by tho construction of 
the rail road and eieotion of grain markets on tho lino. 
The former may, 1 think, be eaid to have elTactcd a revolu- 
tion in tho condition of the colonist. It popniurised the 
oolonr. 

6. The Jhang Br.sneh started under much more favour- 
able oonditions. The irrigution arrangomenta wore better, 
and the oettlar generally found bis water-course already dug 
to his own square. Not mcch allotmont was done in I89S, 
and in 1897 the famine created a veritable boom. The 
Jonglis gave very llttlo t'onble to the ouloniete, however moeh 
they may have given to the Co.ooieation Offioer, and wore 
only too anxious to settle on the Bbawnua Branch ns seen 
at it was rcadr. The only dilhcuUy which hnrdl; showed 
itself until 1898, when cohmistotion was extended to the tail 
of tho Lower Jhang Bianoh, was the marked infoilority of 
the land which waa refused by large nuiubcrs of selected 
settlers. Much, of oonrse, that was .at first rejected proved 
subsequently to be capable of bearing good average, if not 
t he highest class of crops, but there is n still considerable 
area unallotted which has boeo refused not once, hut twice 
or tbrice, and most of this will iiodouhtcdly never repay 
cultivation. There is also _n large area which, nlibongh 
allotted and cultivated now, is at no great distance removed 
from the margio of profitable cultivation, and must always 
be treated tenderly. Land whirh it is profitable to oultivato 
in a famine y.nr may not bo profitable in a year of low 
prioea, and whether these last will or will not drive it out 
of onltivation depends, I think, vwy_ largely on tbo liber- 
ality or otherwise with which remissions are granted for 
failed crops. Fortunately, much of it' is hold by peasant 
colonists with largo grants a part of which at least is of 
fair quality. Some of tlie land at present unallotted will 
still be taken up nnd cultivated, but a part of it is 
undoubtedly nncnltnrshle, and it was a mistake ever to have 
dog watet-ocurses for it. The soil of the Bar liad been 
believed to be of almost uniform esovllence, and past sneecss 
had possibly induced a feeling of aeeatity. Few mistakes 
axe, homrfT, eatirs erJlst nnd this one wi)) at least enmm 
for the future a rough soil survey before it is finally deter- 
mined to irrigate land in tbo future. 

7. Another mistake, though uf a different nature, was 
made in tho_ Bhawaua Branch, the desire for peefeotion 
introducing imperfection. Instead of runuing ono base 
line for the whole length of the Htanoh, many rojbahos had 
their own base lines, and some water-course, were similsrly 
privileged— a system wbioh cause considerable confusion 
both in original mapping nnd original allotments, and its 
traces can never be entirely eradicated, This mistake will 
never be made again. 


8. The ■ Gugera Branch opened in 189S, bni the main 
allotment waa made in 1899. In tho July of that year the 
railway was extended to Toba Tek S ngli, and tho Gngera 
Bratten aettlvrs thus obtained on advantage which had not 
been accorded to those on tho Lower Jhang. The land, until 
close to the tail, is of very high ^quality, nnd famine again 
lent a helping band. The settlors found the water-oonrses 
even more complete than on tho Jhang Branch, their reads 
demarcated, and many nf their culverts madd. 

0. Some temporaiy difficulty nnd delay might, however, 
have been obvia'ed, if, instead of beginning eonstriietion 
at the top and proceeding etendity down to the bottom 
'rnjbnba by rajbaha, care liad been taken to fiist constrnct 
the rajbaha systems whioh could irrigate with a low supply. 
This might have saved tho tying up of some capital in high 
level mjbabas which cnold not irrigate heeanso tho low ones 
were not consti iicted, nnd I think this point is worth eon- 
sideratton in future schemes. Some, ngnin, of the high 
level lajbshns could only irrigate rather imperfectly even 
when good sui>plirs were rouniiig in tbo inain branch. 
Almost all these defects have noT been remedied either by 
linking rnjbalias or tbo introduction of falls or dams 
immediately below their heads. But it is the gre.itcst pity 
ever to eoiistrnet a high level head when a low level head 
ran bo made even at greater original cost. It inevitably 
baa to bo changed, and then the nltimats cost is higher 
than tbs original higlicr coat, &neh high level rajbalias arc 
partieul irly tronlilesemc on a canal like tho Chenob, e.y., 
in the mbi Of 1899-1900, wlicn there was not enan:;h water 
for two whole braoefacs. bnt there was more titan cnongh 
for one. The low level rajbahas during tho week of short 
supply then did full irrigation, and tho high level ones did 
nothing, an nnfairnoss of distribniion which is apt to 
cause considerable diecoutent. However, as I have trendy 
said, these defects have now been rem-died. 

10. There is also on tho tail of the Lower Gugera Braneh 
a considerable area of land which is not allotted, nnd a 
good deal more which, thongli allotted, is not at present 
cultivated. The itrigalion of this area was planned before 
our experience on the tail of the Lower Jhang, and it is 
unnecessary to repeat iny remarks again here. 

U. Considerohlc uiiiieulties have often been oansed by 
failure to allot, nnd this is felt most when the unallotted 
land is situate at the tail of n distnbntory or systom allotted 
in its higher reaches. Sometimes snob failure has been 
caused by tho refusal of scttlon; to take tho loud offered to 
them, sometimes by delay in selection of settlors, sometimes 
by delay in the istine of orders snnetioniog ntlutments, some- 
times, through the Into iasne of irrigntion plans, and some- 
times, no doubt, through the inexcn.sable proorostination of 
tho_ Colonisaiion Officer himself. As, however, all these 
difficulties arc either unavoidable or can only be obviated by 
tackling personal cqnniions, I regret to say that I havo no 
remedy to oITcr for them, bnt what ciinld bo done has been 
done by means of tempoinry cultivation. 

12. I havo not considered it worth while to enter into 
the troubles caused by defective conditions or tho iinwilling- 
IIC3S of colonists to comply with them, but tbo beuefit of 
our exporionro in thcso respects will bo xcaped not only on 
the Jbcliim Canal, hot al o on our own extensions. 

19. In conclusion, I sboii’d like to say how lutb I havo 
been to discover defects in tbo work of another Bopart- 
moot which is in most roipects so admirable. 1 have no 
destro to oavil. It is mainly n gnestion nf experience or 
tbo reveno, and the results of the want of it are as patent 
in the work of tho Colonuatlon Officer as in that of tbo 
Irrigation Department 

Statement showing fin acres) the Areas allotled on 
the Chenab Canal from' September 1S92 to 
Septem'ier 1901. 
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1. Q. {The President.)— Yon aro ColoniBaiion Offioor 
Lcro P— Tos. 

2. Q. Ho^ long hoTo you been bereP — ^About SJ yoars. 

3. Q. When yon eamo overything bad praclioally started 
and frBB going abend P — Yes, for 6 years. 

4. Q. 'Wbnt is yonr previons service ?— In tliis provineo 
only. I have never done any district work. 

6. (The President .) — ^Tou really told us so mneb during 
our inspection ibis morning tbat I bavu not inncb to ask 
you. Yon explain in your momornndum Ibc miaiikes 
made to begin witli and show bow you rigbted them. I 
buve notbing to ask Mr. Jones. 

C. Q. {Jfr. Jligkatn ) — I should like to know (bo system 
of assessment in tbo Cbennb colony — ownen.' rate, ocenpiers, 
rate, etc. P — IVc take n iinctnnting land rcvcimo of 8 annas 
par acre on tbe matured crop ; a svater or oeonpiew* rata 
varying witb tbo crop ; vialikani 6 nnnai per acre, cofses 
0 annas, and an owner's rate of one rupee not yet imposed, 
but iroporable after 10 years. Cesses are, bowever, no.v 
recovered on the owner's rate. 

7. <2. It Is jTaetic.dly a Ciiaal rat" and not land revenue 
erci'pt feir tbe pnrpaws of ces^ ? —Yes. 

S. Q. (J/r. Vihoii .) — Willyon de«cril’'’wlat was done 
fe.r tbo original rendonis of tbe B.ii before tjio cartnl w.as 
introdneed ? — If tliey have been prnvtd to be nb'.Tginfs of 
lire Sandal Ear they are compensatt.d bv r-ieiving grants 
of land; balf n rqnarc for every male rliild. 

0. Q. Yon treat Ibcin liberally?— Yes. 

10. (J. Have ti'CT sellbJ down to cnllivilion ?— Very 
well, cciisiderlng tbeir origin. 

11. <2- Are they prosperous now r — Tes, very properons, 
more so timn befurc tb» larral rame. 

32. Q. 1* no arrangemeul made for oilier rc«tdcnls of 
tbe Uar.*'— Yc». 

13 Q. Sometbining dune to comiionratc tbe rcaident* in 
:bc natglibourhood of the river? — Yes. The rvi'identsnf tbo 
Jbnng Uitlinr have been given 50,<)O0 acres on tbe Clicnab, 
and they nre t ow rcecivittg 211,000 more. Tiie first 50,000 
sores vrn« given to individnais, lint now tbe land arariaWe 
is given in joint grants and tbo stmo thing is beiitp done 
for Jlonlg.tmery dirtrict. 

1-1. Q. Yon refer to land given to compensate for keij by 
dimiuniion of tloodr and lo“sof graving arc.* V — Yes TIroy 
mere pirlially depended on the graritrg in tiro I'ar for tbe 
si'tintenancc of tbeir raltl-'. 


, 16. Q. (27(0 President,)— Yon have succeeded in turn- 
ing them into cultivators P — Yes. 

16. Q, (Mr, Paiaratna .) — You said thoro is some diffi- 
ii)ty in' getting people to take poor land. If the onto were 
vvduced, would it bo profitable and enable people to take up 
latid P— It might, brrt it is questionable wbothor it is 
°v«irablo. Some of ibo land is veiy poor, and it is donbtfnl 
tviletbor it is advisable to give up land whioit would reqniro 
^ kreat deal of water, and water which could bo used pro* 
“tably on other land. 

17. Q. Referring to rertain difiiculties noted in paragraph 
I* of yonr incmorandnm. In carrying out colonisation would 
“ not faciliialo nialtern if otlicors wcio placed under tbe 
®<’bltoI of the colonisation ofiicer — the ciinnl olEccr being 
P^rsannl naei<tant. The coIoiii'>atiun nffii'er goes nbont getting 
•'-■(tiers, inducing tliom to eomc in wliilo nnothor depart* 
®*iit regulates tlic supply P — If the canal officer were 
Fittced nndor tlic control— or acted ns pcraoiiai assistant of 
tbo colonisation officer, I don’t think it would facilitato 
•"Wtors. A great dial of tlic canal uiHcor'a work tbo 
vjwoniaalinn ofiicer could not hope to oantrol in any way — 
t "0 protessionat work of tlio can.il! for inslanco. 

, l8. Q- T'o wliat difficnlios doyen refer in yonr momoran- 
b“ni ?— tlrrnt ditrciilly is often experienced through non* 
•fitiiinent of t>ortinns of tho allotted distiibntarics. In snob a 
tl.e Irrig i ion Oepartment may be nuablo to run full 
•“Pplies for tiw disiribntiry bccansc tbo wntorconrscs of 
P^alloSted tnnnias eju.-dilv become blocked. I tbink 
’(■ Vould be a good tiling if the colonisition ulficor had more 
''•tboiity inmaitTs eonncotid with distribution. 

Q. ^Yllen \ on ereak of fnilnro to allot, you mean tbo 
railine is your own— tno inablilily to find peasants soon 
‘’j''«iigh to nllol P The canal ofiicer is not reaponsiblo for 
botilment P — Xo, the colonisation ofliecr allots. 

5o. Q. If tlivro is any delay it is liia own fault? — ^Uo, it 
J“®y be tlie fault of Government. If Government don’t 
isst^c urden in time to enable nllotiiicnts to be made, jnne* 
has to bo obtained for certain classes of sottiers to be 
ul'vilted land under eortoin conditiona, and if Government 
“V'lcrs are not issued in time it is iropossiUo to send for 
'‘“'m in time for ccrtiiin crops. 

^1. Q. (Mr. inions }— In n eapitnlist grant I understand 
the orcnpicr's into is recovomblo from tlio tenant and any 
‘’"'nci'g rate from tho owner. In a peasant villago what is 
*''e difference between the two? — ^No dintinat’on at nil. 
I" practico the tenant goiiornlly pays half tho otop and 
bnif tbf total assessment. 


TYitnsess 15.— Me. E A. AntioiT, Scttlcmont Collector, Jbong. 


Mcinoriindutn hg tcitness on the canals in Jhattff. 


TnTBn are only two innndation 'canals in tbe district. 
Tlie Ilch K'ala taking nut on the iiglit bank of tbe Jliolnra 
Bl Chnw.sn and watering down to Hsssu Bslel with a 
iirnnch to Ueh, It was dug by Fakir linl Itnan to Ucli 

nnd w»* rc-opened by Captain liarlloii. From j-car to year 
clearing wort i" done under ibc unspiees of tlio llietncl Uwrd 
Tbeeilt rjc.sring is done by tbe zamindnra Ibcmsvilvef, tbo 
District Board contenting itself witli giving temporary 
tstablisbinent to effect co-opciallon auiong the jomindnra. 
'1 be canal is in two labsils wbicb makes .supervision difll* 
cult. Tbo District Board has been empowered to levy water 
r.itc. 

2, Tlic Bskbtwali C.mnl, wliicb takes out on llio right 
bank of ttic Chenab to tlie north of Fir Abdnirahmaii in 
'i'ahsil Shorkot. Tiic result of efforta to make this a success 
has been neutralised by oppiisiiiou from tbe owners of Fir 
Abdnrrnbman nndw,int of on-opcratlon on the piirt of the 
owners of Abraadpnr and lUnjitkot, 

S. There Is uisn a sranll cut about two miles long wbicb 
brings water from tlic Chenab to outlying wells in Jliang 
and Miigliiaiin : it is cleared from year to year by tbo Dis* 
trlcl Board, which itself benefits by tbo water brought 
down. 

i. Attempis liavo been made to throw bunds Bero.s old 
mnehes of the river and to utilizo tbo water thus _ held up 
cUher by now irrigation outs or ori'lirancliesoE'tlio river 


the irrigation of land below tlic dam. Sneb bunds 
rnk” •ucccssfnlly conrtrncted last year in Blnda Snrbnnn 
(~|<cnnb left bank, somii of Sliurkot) and in All Klian area 
|ff''onab right bank, Tnbiil Sliorlcol}. Tlicro nro other 
J|i My epola where snob kunda could bo erected, r<?.,_in 
^•(Wnin (right b.a3k OliDiiab, Sliorkot Tabail) on the Bhnjni 
I'vitnch in Budhuwann (loft bank Chenab, SliOrkot 'I nlisil). 
' ' “t> xnmindara arc cxticmely keen on such bunds and only 
vvihire professional nssistanec to sliow them wbat to do. 
finiliciont nrofcssioiial knowledge is not always at tlio com* 
•"•bd of tno Deputy Commissioner. 

A very old bnnd cxints on the ITatbiwa Brnneb, 
ChOnnb right bank, in Cliiniot Talii.il. Until qnito reeciitiy 
this iignd was giving excellent results, but 1 canuet say if 
“ kept up last year. 

I tbink that in the part of tbo district whicli lies 
bvyond the Jbcinm (tho Ivaehi tract) and the villages to 
south of Sbiirkol on tbo loft bank of tlio river there is a 
vvn^ouablo possibility' of extension of inundation cannla. 

7< Speaking from peisonal observation only and from 
mei>iory, 1 think a now inuiidntiun cnnnl could bo tnken out 
d the right bank of tlio Jliolum nbont ICot Shniiir which 
cor.l,} irrigate mnst of the villages down tn AVnsn Astlinnn. 
Siutilnry, abandoning tbo present alignment of the Uob 
n now ciniil could bo taken ont near Tuk wliiob could 
(vAibr all the villages commanded by tlio Uob Canal and 
also those fuilbcr bOu'fi (fowu to tfurfi fiTafinraja, 

Ii 


Mr. L. H. 
Jones. 

1 Nov 01. 


Mr. P, A, 
Ahhett. 
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INDIAN hlHIGATlON COMMISSION: 


Jl/r. E. A. 8. TIio Bfllclitirnli eonld bo Improrcd ond miido to irrignto 
Abbott, a grontcr extent of country. 

* » 0. A eunol eonld bo properly nllgncd taking out nt tho 

1 Nor. 01. bnod in Bindn Surbniin already mentioned. Uiiiets con* 
. tinned attention is paid to tbo present chnnneli tboy \rill 

etit np. In the iiortti of the district tberc is not tbo esmo 
possibility ns tho river banks nro higher and old obnnncls 
niucb fevrer. 

10. IVhnt is reijuircd is nn oiliecr srbo could devote bis 
srliolo attention to the work nbich a Depnty Commissioner 
or bis snbordinntes are nnablo to do. I do not tliink that 
inundation canals would do inoro than pay for their nptccep. 
But properly worked llicy would keep under outtiration wells 
which in any year of drouplit are deserted. tPtio Kochi 
partieularlv, whioli is nl present in a very precarious- po«i» 
tioii) would ho rendered seuiito. 

11. Tlio Jhang District Board— apart from its colony 
income, wliich e.iniiot I'O devoted to the purpose — c.annot 
ntlord llie neeeisaty outlay to start works of this nature, 
srhiclii if done at nil, must bo done hr ofiieris conversant 
with inundation ennnl systems- An Assistant Kngineer 
cither in indoprndent ohnrge or under the Muratlnrgarli 
Exi'cutiso Bnginc-'T, with licad-qiinrlers at G.arli M-ibaraja, 
would be sunioieiil to carry out tlie iwisiblo sctiomcs. 

Effect ofpttennial eatialt on lailabani Kelt cvttiralion. 

12. The iiio;l noticenMc cfTert has been the drserllon of 
tenants wlio have been attracted to tho CTtial. Tonnuts are 
ptovoibinlly hard to keep in J linngDlstrict nnd llio pi.io* 
tiee of advancing loans to tenants uniiers.il. The amount 
of Inkknri tbns ndraiited and iiover rccoVoifd is mnsider* 

able. Atlcmpl' were made to pievent colonissn from 
taking on jjiang IcnnnI.s, lint it is dillienlt to enforce any 
such ori’er. In many cases onncrsnlio liave reccivsJ giants 
of land on the Chenati Canal have thr-iwn their trells out 
of work ill order to bring under cuUiv-ition li.eii granle. 

13. ,\il reniinil-srs rompiniu tli it the cattal has reducfd 
tho ksilnb st.'-s. 'I'lils eoi»i;lal'il i» of cour«,' us'-ally pro* 
n-ntc'l a« n reason for obt lining a grant of land on tke 
e.snal, blit tho fact that sinoo tlio cinoi lias Iren opencO 
tl.ero lias been n sueec-.iion of low llooils' in tbo liver makes 
the cjuiplaiiit plausible, but lii<l )eaf both the Jhiium and 


Chennb roso in a flood os high as is ronicmbcrcd in recent 
3 'cars. Locals inspection oltcn brings to light tho story of 
some old pninntch who rcmcnihers that land used to bo 
iloodod wliich^iiow manifestly could not bo inundated by tbo 
river both owing to tho gradual lowcriug of its bed and to 
its cbaiigo of course. 

Id. To the argninont that Uio Canal Bcpartincnt tests 
provo that the niuoimt of water token in tho flood sen.on 
makes no noliecablo rcdnclioii in the height of tto river 
the invnnnhle niisiver is that over a thousand Tillages now 
got waior.froiii the river through tho cniinl. 

^ 15. I think that tho ennnl mnkesasa rule no diflerenco 
111 tho high flood BC.asoii, Possibly in jenis in which tho 
river flood is small, the percciit-ago of water tak-on by tbo 
canal in.ty be siifliolent to oxercise nn nptirecinblo influence 
on the lieiglil to wbioh tlio river rises below tlio dniii. In 
any ense, wbeic snilnb cultivolion is on Innd flooded tlironpb 
oid briiiieiies of the river, or where jlualkirs nro est-ablialicd 
on old branches to liclp llio wells on its banks, some eJhet 
will gciiL'tnlly be frit, llio river will lieo Inter and f.ill 
eariier and water will be flowing in tlio lr.aiich for a slinrter 
time llinn before, Tho satno will be tlo cITect on inunda- 
tion canals. 

in. In tke cold ncatlier tlio reduction of the water in tlie 
river la very Cbnaideralilp._ Tlic eireet of this is that fOicu 
land nlready flooJetl wlileli is plouglied nnd sown wit.'i 
a riibt iTop IS now unable to bring n emp to innturify for 
w.uil of water. Suck low lying Irml di jvnds c*n being kept 
Wet by p.-icolntiim from th» river during tlie winter to 
enable the crop to ripen. Tnls land now Is high and drv 
dnring tlie winlci, and to bring crops to mntnriiy welfs 
will be require I. 

17. Tlie fame proeeis of conrso goes on wlien tlie river 
changes its c itirte, vvhleii the Ciii nab is continually doing. 
Hire Imilaiid whicb ii-ed to bring to mnluilly n siilab rabi 
crop cannot do so nilbont help from a un’I. 

)P. It wi'iiid be dlflieuU to dhtingniih in lkcea>e of eaeh 

villigi' kow far each eaio'C flpimtes t'lwsrds tl e revnll, but 
tl ere I' no doubt in mr inhU that Ike irditclmn bv the 
ennnl of water in tke riri r tlirous nut of fulitvation in tkv 
tttbi (uiilfis wells nrt> eoii«trucied) land wbieh might other- 
wise bring to tn.ilurily nn t-nirriKclfd rahi crop. 


<2- 7’rffi*n/.)-iIow long lave you been in tbo 
aiolc.r. Jhang districlf'— J'or three jvars. 

, „ ^ 2. Q- Have vou hand iiiiy f.iiuine eap'riencer— Xon.' 

I 0 1- whatever. 

3. Q. Yon b.avo two inundBlicaeinals— both on the right 

banka of the Jlicliim ? •Yes. 

•I. Q, They do not irrlg.ite in the Clieeab colony nt nil f 
—No. 

6. <2, What is the onicuni of land iriigatil ?— It v.vries 
vny ii.neh from yr.ir to year ;o.ue, called {be reh Carnal, 
imgntcs S,SOO n-rcs, and tbe oiler mtlier Its.. 

C. Q, Your f.amils then nro ver) r-nall? — Yi'. 

7. Q, Is there much well irrigation r— Yes. 

8. Q. How deep arc the irclU i — Ti-i'y vaiy very ranch- 
tip to Kk) feet, 

V. Q. Is fjiriiig level veiy low? — rnirly- of cout'O the 
di'triel rnna up to tlie Bar. 

10. _<2_. How much irrig-ition depends on wells;— 21t,C<k) 
neres iriignted by wells niid canals, C,22I other sources— 
820,000 by Goromment eanals. 

11. Q. Do tbe Wells pull (he err, p through from beglnnirg 
to end r— Yes, m the upland atllagis, 

12. Q. Is there nay cuUiv.ation on tbo Bar? — ^Ves — one 
or two fC.itlercJ wells — mo'tl] for pasiiiriiig. 

13. Q. Y'oii niuit linve tlien n Urge area verv eiroilar to 
whnl it wos 20 years ago f— Y'es, 

Id. Q. (J/r, lit,'! sen .) — I take it tO feet is tke limit of 
the ngriculturid will ? — Yes. 

10. Q. (27e President.)— Xon ray bunds nro (brown 
over braiiciics of tho liver JbeininP- Of the ronibined 
livers. 

10. Q. Of eounc they arc carried nway every year? — 
Not ncce'sarily — romclimes. 


17. Q tVIie make tbne f — Cultiv-ntors, 

18, Q. Tbere is no Guvei-nirent outlay No. Tlievare 

net ier_\ eapeiirire thing* but they do n gre.it dud of g.ic.i. 

IP. Q. Tke irrigation will bi cld's to the river t-Yr-, 
quite elc'e. 

20 <i. You have notliing to Mg';,',t r.,r tie Thai on Ike 
right bank of ti e rhcrS’-Tkvrei.s iiotl.iiig to lo done f, - 

it. It is a waste. 

21. Q. It Is land that is nny goo 1 .f—Nc. Thrv grow 
gciri rae.die* tlirre. 

22. Q. Is it in tl.o centre of Ike s.and hills f — Yra. 

23. Q. It would net liMT.irtli ivlille epemling mnnev on 
iirigati.m ?— That i\i:i d. pend on tecanieil Infaiuatiaik 

21. Q. Bringing tbe gmt Mr.al from the Indus will b* 
aery rxpmrivcF— I (biiik it would le impcaiile ftoii 
what I bare seen of it. 

25. Q. IVitkreft'tenreioparagrnphlOofjourmerr.praii- 
dnia you require, to ni.alo the r.tiial wurtk ronslrucling, a 
very kaige extension of irrigatiun orrr trial veu r.ew 
have F— Yes. 

20. Q, Tlie'O areas yon mention will nvl be suffleient r 

No. In p.vtagmph 7 I lavesuggisiteil a esn.al tlouM lo 
taken out of Ike right bank of lie Jheluni b.v Kot Sbaliir. 

27. Q. IVould tliat Le a big IkiegF— .About 12 mites 
iorg. 

23. Q. Would it require n regulator ?— No, I think it 
ran be taken out of one of the branclieii uf ibo lirar. 

23. Q.— You will not rc.ialre mucli prefesdoasl beJn— 
Ko. 1 think not. 

80. Q. Dn yon lliinfc, even with that einal made, it tvonll 
be wortb while to krepan irrgation otiieer in the district F 
1 have no cxperieiiee of inundation can.ils in other 
distrirts; but I think aa irrigation oliicer would iiad all his 
time occupied. 
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81. Q. I don't gnito understand paragmpli 12 of yonr 
tncmoi'ondum regarding tho desertion of tenants ; do tbo 
tenants disappear altogether P— Yes. 

32. Q. Please explain to mo more folly paragraph _ld of 

J 'our momorandnin r — My meaning nos that tho zemindars 
aogh trlicn I toll thorn that tho amount of srator tahen in 
tho flood season makes no ditrorenco in tho height of tlio 
1-1 rcr. 

83. Q. They rc.ally have a grievance P — res, I think so. 

SI. Q. Tho people on tho inundation canals P— No. I 
moan in tho sailab villages. 

85. Q. Is there no remedy P— No> I think not. 

3G. Q. (ilTr. jSiffbam .) — Yon speak of the vorious possi* 
bio extensions and improvements of innndntion canals in 
Jhang and you say that it requiras an oiHccr's trhnle atton* 
tion to ho given to it. , How wilt you find tho money. Will 
the District llontd pay fur it or will yon tool: to the Pro- 
vincial Uovernment or to the people them'=elvos P— 1 think 
the Pcovinoial Government should cany out tho work. 

37. Q. Yon would depend on tho Provineial Government 
for assistance ? — Yos. 

38. Q. The extensions that aro proposed from the Chennb 
canal wilt take up all the khadir land on tiio loft bank of 
tho Ohennb P — Yesj practic-iily nil. A certain amount will 
still bo loft on the left of tlio Chenah below Shorkot. 

39. Q. Is tho land flooded P Ho. It is land whioh tho 
Chciiab canal could rcaoh I tliink. 

do. Q. Tho extensions yon propoco are all on tlio right 
hank of tho river P Yes, except one below Sliorkot. 

41. Q. lias there been any inerc.ase in the construction 
of wells in the sailab lauds during the Last five years P — 
Yes. 

d2. Q. You say that sailab lands suffer to n certain 
extent on tho opening of a permanent canal ? — Yo«. 

43. Q. Wbnt loeilities are given for tho_ construction of 
wcUs. Are iakavi advances given ?—Yos, if they are osked 
for. 

41. Q. (jVr. Tr«7so«.)--Tho Jhclum river flows from the 
Shahpur district throngh Jliang district, joins tho river 
Chenah and flows on between xMult.an and Murnfl'nrgarh. 
There has been n eonsulcrablc dcveloximcnt in inundation 
canals ill those districts ?— Yes. 

45. Q. Why is it that innndntion canals have not been 
developed in the Jliang district P Is tho country not the 
same P— I think it is hecanso Jbang is an out.of.tho.way 
dbtrict. 

40. Q. Has any survey been mado of the'eountry be- 
tween tho Jliduin and Chenah with a view to see if no inun- 
dation canal could bo constructed there P — I don’t think so. 
Tliere was a iinrtinl level taken in Captain Burlton’s time. 

47. Q. Who took the levels P— I think tlic Distriol Hoard 
Surveyor. 

48. Q. In the Ehahpur district canals ore made by private 
persons. Why is there no such dovelopmcnt in JhaiigP — 
I nm not acquainted with tho Simhpnr district, but I think 
the peoplo hang more together there than they do in Jliaiig 
wiicie there is less cohesion among them. 

49. Q. 1 think it is II matter of the Deputy Commissioner. 
Jhang has always boon in tho bnckurouiid. Has tliere born 
any noticeable foilnro on tho Jlicloin river P — There has 
been a certain amount of redoolion in the Jliolum but no 
failure. 

SO. Q. Wlioro has tho greatest failure been noticed P — 
Tho greatest failure has been on tho sailab cirolos in the 
Chinibt talisil. 

61. Q. Has ilioTO been mnoh reduction on tho Chenah 
after tho Jhelnm goes into tbo Chenah P — Yes, there has 
been o considerable niiionnt there. 

62. Q. Do you think that tho reduction in the sailab 
area is duo to tlic greater attraction of tho canal F— No, I 
slioold say not. 

63. Q. Tlio redaction of tho area is duo to tho smull 
floods P — Yes. 

64. Q. With reference to yonr |inragraph IG do you thiuk 
that lo’B of pcroulntion from tho river is tho oliicf e.inso — 
or the reductiiin in tho summer floods P— Iho rcdnetioii in 
the Slimmer floods makes it impossible to sow so wide an area, 
tho land being loft dry in the winter makes a much larger 
area dependent on well irrigation, 

- 65. Q. A great many wells have been made since last 
sottlomotttP — Yes, 


' 60, Q, Have yon given mnoh takavi to enable these to 
bo made P — N o. They are made by tho people themselves. 

67. Q. A great mony wells have boon abandoned P — ^No. 
Wells nru still kept nt work hut there has been an nbnn- 
donmoiit it is true. 

68. Q. (3/r. Jbbe/son.)—An they ony signs of tenants 
coming back P — Yes, distinct signs. 

69. Q. Do you expect them all to oomo hack P — I thiuk 
they will in time. 

GO. Q. What reason havo yon for thinking thatP — I 
think colonists havo a groat objection to taking Jhang 
tenants. 

01. Q. Yon expect a return of prosperity P — Yes. 

62. Q. Yon say yon conid not Biiggcsl remedy for the 
failnro of the sailab in tlin riverain. Weald it bo a lumedy 
to give inundation c.anals P —Yes. 

03. Q. That would bo n remedy P — Yes. 

C4. Q. Wonld it not bo a remedy to grant takavi P — 
don't think so. 

, 05. Q. If takavi Inc of intorost wore granted ? — I don't 
think tho interest makes inncli difference. If they could 
get Uio iakavi and liad not to pay it hack on n fixed date 
1 think it would be n great inducement. 

GG. Q. Whnt has Govcniincnt done to help tho pcepio in 
tbo river vaIIox Bp— Given them n oonsideralilo amount of 
land. 

07. Q. You do the selecting of coioDutsP— Yes. 

OS. Q, On whnt principles have yon been selecting them ? 
— 1 have given land to fumilies, to zemindars, ond also to. 
Hindns who have got anocstrnl jagir land in thc^c villagaii.' 
1 have ciidcnvonrcd to lot every body who owns a reasunabic 
amonnt of land in the village have a share in the grants up 
tho e.anal. 

_ C9. Q,. Have any remissions or Buspensions for daloriora. 
tion been granted P — Some revenue hos been suspended } not 
very much. 

70. Q. How do yon account for that P — Bco.auso there had 
been a great increase in onitivation after tho Inst settlement, 
and tho last settlement intes wore reasonably low. 

71. Q. Tho present lond revenno is severe owing to tlio 
reduced oren of cultivation P—h igtircs for tho past two or 
three years show it has been very heavy, but tho figures for 
Inst year show that ainro tbo great flood in tho Chouah last 

car tho revenue on tho amount of orca cultivated was very 
gill — but last year was on exceptionally favourable year 
and_ I think the revenae on tlic area likely to bo irrigated 
by inundation is certainly a full roveuue. 

72. Q. Tho lond levcnno is at present fixed P —Yes. 

73. Q. liio people arc not so bodly off now ns they wore 
two or three years ogo P — ^No, 

74. Q, (Afr. Wilson.) — In the case of the people suffer- 
ing from loss, setting aside tlio migration of tenants, do 
yon tliiiik tho grants given them in tho Clicnnb colony com- 
ponsatc them for tho loss of water P — They have oompen- 
snlod them. 

76. Q, Do yon think on tbo whole it has fairly compen- 
salcd them P — Yes. 

• 70. Q. Y'on say in your note, inundation oaeals would 
not nay for more than their npkeep. In other distriets they 
yield n hnndsiiino rctnrn. Do you include tho revenno 
gained from inundation oniinls ? — No, only tho occupier's 
rote which would probably not greatly exceed the cost of 
maintonanco. 

77. Q. Y’on still wonld got n flnetnating rato on cnltiva- 
tion P— Yes. 

78. Q. Then you would get now hind revenno on the 
extended iiTigatloD, Rnotimting and not fixed assessment, on 
account of tho ndditional canal irrigation P — 1 thiuk so, 
but they wonld etill roqniro wells. 

79. Q. AVhy did tlio iinmhor of wells not inoreaso faster 
—whnt were the obstaolcs P— I think p.-irtly the look of ten- 
ants. 

80. Q. Lack of Labour F — ^Yes ; I think also hecanso it is 
desirable to keep eertnin lands for pnstnrc. 

81. Q . — ^Lock of caplUl lind mnoh to do with itP— Yes. 

8*2. Q. Takavi not been token advantage of P— It 
has not been taksa aHvaatago oi. 

83. Q. What aro tho principal dcfcots in the iakavi rnlcs ? 
— ^Tiio difliculty of getting iakavi, and secondly tho rigidity 
of coUcotion. 

iS 
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S3. Q. J nst before ibo opening of tbe Sirea Bmnoli F— 
Yes. 

84. Q. 'Wbon tlicso drains wore opened did tlint haTO the 
cifcot of inoronsing the demand for r:ibi irrigation in the 
old villages ? — Yes, a decided tendency to increase. They 
took Tratcr for land that was snbmerged before, water- 
logged or marshy. 

'85. Q. Were there any measarcs taken to restrict irrien* 
iion in the old villages when tbe new irrigation began P — 
No, not in ray time. Afterwards 1 believe they were 
redneed wholesale. 

36. Q. Since you left P — ^Yes. We were obliged to moke 
onr outlets rather small. The ontlots originally had to ho 
fairly large to get rid of the water, hut the demand become 
very strong and the supply had to ho lestrioted. 

87. Q. What was the highest percentage of any village 
irrigated -in the whole nrenP — I have not gone into the 
question deepTy. Many of the villngra irrigate cent, per 
cent. 

S8. Q. Are yon keeping any record of the rise of spring 
level P — Yes, we have a well register. 

39. Q. Hus there been a rise within the last 6 ycitrt. - 
Yes. 

40. Q. Do you know anything of the B.iri Doab Canal— 
of the restrictions of irrigation carried ont there P — No res- 
trictions were carried ont in ray time. 

41. Q. Some raibalian of the Doab Canal only rnn daring 
the Mari/ P-^Yes. Wc hnvo nl-o trvo snob rajhahat in this 
oiiolc. 

42. Q. When do yon rnn water in them f — Wc arc now 
closing them for tbo rahu The spring level wa<> very high 
and the land was unsuitable for iirigation. 

43. Q. Did tbe people make a fnss about itP — They eom- 
^laincd'nt first, bnt I saw some of the villagers and they were 

quite satisfied. 

44. Q, When were you. in ohnrgo of the 1st Division P— 
Never. 

45. Q. As a matter of fact yon have had no ootivo 
oipericncc of restriotiug the water-supply ?— No. 

46. Q. (ilTi*. Wtlion )— About this wafer-logged tioct in 
the Katnal district. Since Mr. Doule has been there, there 
has been very great improvements P — 1 can't speak of the 
improvements because I havo not served in tho Karnal 
Division. 

47. Q. Wlierc there improvements in yonr Divi..ian F — Yes, 
ill tbe Delhi Division owing to tbe drainngo being opened. 

48. Q.'That reduced the water-logging considerably?— 
Yes. 

49. Q, Is there much to bo done to oiTcot farther improve- 
ment ? — No. When 1 loft tho only extra work that had 
beon done was done on application from tho villagers Ihcm- 
sclres. 

50. Q. A gi'catdeal of water-logging has bocn practically 
got rid of P — Yes. 

61. Q. On tho Western Jumna is tho water lovol of tho 
canal iirigated tract generally noar enough to tho surface 
for wells P — In my time it was. 

62. Q. In drr years can a fall demand be supplied P - In 
my time wo conld always meet domand, hnt now in a famine 


year there have been great difficulties in meeting the 2Ir. L. jif. 
demond. . Jacob. 

^68. Q. Abont the Chenah Canal, yon think that yon ““ 
will bo able to irrigate practically tho whole area down to 1 Ol* 
tho rivers on both sides P — ^Yes, leaving ont patebos of had ““ 
soil. 

54. Q. There Is a good deal of good soil available for 
irrigation P— Yes. 

55. Q. In order to supply water for extensions would it 
bo necessary to redueo a large iimonnt of existing irriga- 
tion P— Wo must TDslriot either in the area of iriigation or 
in the amount of water. 

66. Q. Yon would give less water P — Yes. 

57. Q. That will result in a shortage in tho irrigablo area P 
— ^No. Wo have irrigated over tho piujcotallowanooby about 
51 lakhs of aei'cs and onr full oxtensioiis will probably 
aiuonnt to lakhs of acres so that tho colony will still bo 
nble to irrigate 3 lakhs over its project allowance. That 
me.vns about 17 por cent, over tho project allowance, or if wo 
restrict, it would allow the old colony villages about 22 
por cent. 

68. Q. Tlicrc wonld he a restrictinn of areo cultivated in 
these villages ? —Yes. 

69. Q. It is desirnllo to e.arry ontreslnetions gradnallyP 
—Yes, they will be carried ont gradually. Tho fcooiier tho 
process begins the better. 

CO. Q. A ron&idorahlo portion of tho land is poor land and 
14 it advisable to givo water for theso lands so long os there 
is hotter land waiting for irrigation P — ^Yes, but- we don't 
know nhat land will bo given np. It is nlmost time that 
tbo Civil Dcpartinent did advise what poi-tions of theso bad 
lands nro to bo given np. If they settled onoo for all we 
would remodel the rajlahas, 

61. Q. Wonld tho remodelling he expansive P — No. 

62. Q. (Jlfr. Jlibttton .) — In yonr cxporionco does tho 
indieeriminote use of water on soil to which no manure is 
given lead to trouble P— I think it docs, but I think it 
depends on tho rolnmo of water given. 

63. Q, Yon sec no ohjoct in rostrieting tho supply given 
to soils for whieh manure is not available P— No, tbo only 
point is whether tbo water oonld bo made better use of, 

64. Q. From the irrigator’e point of view do you think 
it would injure him P — ^No, 

Go. Q. Yon think that n reasonable rcstrietion of supply 
is advisnblo for many rcssons, owing to the rise in spring 
level and beennse you want to use water elsewhere ? — Yes. ' 

66. Q. Is it not very diffionlt to rostrlot tho snpply when 
villages have been accustomed to got as mnoli as they 
wished P— When it is done gradnally they don’t foel it very 
much. 

67. Q. Is it wise to allow nooplo in tho Cbonnh colony to 
aeoostom themselves to a full snpply ? — I don’t think it 
docs any bnrmjn the early days of a settlement like this to 
ho set on their legs ; it makes them prosperous aud better 
able to faco tho rostrietions afterwords. 

69. Q. Is it not likely to nttmot n larger population than 
will be able to live on tho ground when you restiiot the 
cultivation. Is there not a danger P—No_, not with tho 
progiess wo ore making. I think extensions will como 
heloTO that is possible. 


WiTKEBS No. 17. — Mb. W. F. Bbodib, Snperintonding Engineer, Dorajat, Cirole. 


1. Q. (ZVid F retiient, )~Yoa oro Siipeiintonding Engi- 
neer of tho Dcrajut ? — Yes. 

2. Q. How long have you been there ? — Two and a half 
years. 

3. Q. Whnt wos your previous cxporicneoP— I was for 
four years on inundation canals in Alnznffargarh, six years 
on tho Sirhind, ond also on tbo Western J nmno, Bari Doab 
and Chenah Canals. 

4. Q. Have you bad any famino oxporienco P— No. 

6. Q. Will yon kindly giro ns yonr views about inunda- 
tion canals? — Well, tho defects of the inundation cannla 
arc in tho first place in tho alignment of tho canals them- 
selves; they were dug on local considerations; thoro wero 
no broad ideas of any kind and tho result is they aro ladly 
aligned ; they cross ridges ond depreesionB so that parts 
aro over-watered and others nndcr-watcred, thus, on tho 
same channel, yon have a certain nmonnt of wntor-logging 
and in other places people cannot got the water they xi^quiio ; 


this leads to great difficulty in impro^ng canals. Tho 
other great defect is tho absence of distribntarios ; thoro is 
only one channel, and every village that wants water has 
to dig it4 watcr-eonrso ; a village three or four ^milcs_ away 
has to dig a very long water-course ; thore is, bosidos, a 
great wnsto of water ond loss of command (explained on 
map). Some of these water-oonrses oro ver^ long and 
thoro is groat diffioiilty and friction in getting water to 
tbo toil. From a conol point of view they are very 
objectionnblo, they make irrigation very iiielastio ; water has 
to bo earried in tlicso tortnous channels, on account of 
which itrigation is mnoh rcBtriotcd ; tho whole cultivation 
is 780,000 aoros and tho value of tho crops 186 lakhs of 
rupees. Of oonrse tho burden of clearing theso wotor- 
oourses is very heavy ; in tho Multan Djvision tho estimato 
comes to 111-8 per aero on the orco irrigated by wator- 
oourecB ; this is a very heavy tax on tho onltivnlor. Thoro 
are other diffioultics abunt tho distribution of tho supply ; 
as long 03 the watci-couises take out of the canal, it is 
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ioiposaiblc to aistribnto (bo eupply cOiaiontly. Jf 

yon wont to givo tbose people n proper olmto yon mutt do >t 
bj n stop dom (mop rcfcrrcil to) Ibot moans n numboi of 

stop ann«. . 

(UTr Pretlon oxplalncd that someUmoa cigut water- 
courses' run parallel «o one oiiotliorj tlicio bad been vciy 
little improTcmoiit earned out on the inundation canals 
during tbelajt SO to 40 years though there had been great 
extension of irrigalion.) 

C. Q. Yon bare shown us a remodolliiiR aebemo wbich 
has been completed j have you got any cstinialo of what is 
tlwj Coat jiftr 001*0 P*—Wc hftvo not inndo that entp because 
tlio gioat bulk o£ Ibo work was done chher labour* 

7. Q. Aro there jijHa heads to the wnlcr-coursesP-If 
tvo ate to build wator-conrre beads on the main eanats it 
will be very expensive. 

8. <2. You don’t ottoa pat up temporary bunds?— Y'es 
brushwood bunds. 

0. Q. Is any remodelling scheme licfore Glorctnmcnt? — 
lYc aio cotUiic onoouli it is all bat linisbcd. 


10. Q. 1 suppose there is no want u( water ?— Ko. 

11. Q Now will jou please cnntlmie svlial "yn" 

saying regarding the defects of inundation canals.— 
(file cure for these defects iionld bo di-tribiibiries^ lliat 
■wonld tiiUo out where the canal pwos Iho ridges. 
Another point if with regwd to the diflribtition of eujjply— - 
if yon have dislrihiilaiiea you can elo-.* them miboni 
trouble, yon don’t interfere with tlie private wati r^onrses j 
lit present we arc con*tAntly interfering with ^tbcni ftnd 
thin cAti.tcs s*iii cMormou* Atiiount of friction • if wo bnu 
diulrihntnrics wo could abut ofi by cUt^lng ^tbo 

dUiribntnry w»<l could bold up gup^dtea by dntU4 juKw 

below the off-tiil.es 


12. <2- Have these cauals got pjltir heads? — Yes. 

13. Q. Is there inneh expens» in silt eltaranee at the 
licada ?— Ko, it depends on the position of the heads ; eomo 
ye.ar the liior cliniigcj ils cour-c and begins to erolc and 
silts the head. 

14. (2" IVhi don’t yon bare one triinb tniinl ?— Tliat is 
tSac’.ly what we purpo-e to do (matter exphuned on map). 

ID. Q Almest the iiecc'oary eonii quoiiec of jour p to- 
posal wonld he a weir close to Iho Sutlej?— I don I thinfc 
that is wanted. 


10. <2 If the liver suddenly dropped and threw ontyonr 
wcrka?'-It you had a lad jear BOlUtog could help yon. 

17. Q, Do you thinl. money spetil on a sreir is an 
Insurance worth paying for?— That is a qneatlen of finanec, 

IB, Q (.Ifr. inV.soH.)— Is the area coimnandcl su!r.cient 
to p,iy for a wetr which would serve Imtii sides of the river? 
— i sliall think fh.it out i a weir me.sns that joa moetbavc 
one canal (or tlic whole niva. 

10. Q (.Ife. J/iji/.ui'i.)— Theiel-thed.sngeref linving 
your cmsl cut ?— I’int is pc.siUu cnoagh (explained on tunp). 

20. Q. ('iVtr P/f'iVenll— Wbatiatheriseff tie river 
above the ininimum ?— (Uiagtara shown to Coiami»‘Ion by 
bir. Preston.) 

21. <2. These inundation eana'sltgin to run in Slay f— 
At the end c( April and beginniag ol .May. 

22. Q And go on till when?— ’The Erst week of Oriobet 
in a favouinble jear , Ibis year they did not go bey ond P.-p- 
(ember. 


2'J. Q. Is that your experience In Dora Ghari Kban too? 
— S'es, it really de|Mi)ds on the kind of ycir. 


21. Q. IVe have go! cvidenc.’ of sum tnnndation einsls 
going on till Xn-as?— Some eansls with a favoamMe 
head go en all the year ronnd, in Mureilagath ransU have 
run for three years in sneeessioii ; in tfern Ghait Kban for 
two ye.sTs in snecevion ; they must be lavonrably ailnated 
and frto of silt. 


25. Q. Is Ibe tower Uiri D<?sb scheme welcome brner— 
It won't iiiteifcrc rvilh our csnals. 


20. Q. How is the rail cron matured F— Tlior simply 
ilood tbo land at first, after it Is soaked they ploogh the 
land up and that gives them snflicient moisture vcHh the 
aid of welt, to inatuio their crops. 

27. <2- Is this counlry thoroughly oupplied with wells for 
taking up the work begun by iaundatlon e,snnls?— AH the 
cannl Und is snpplitil with wells ; they would not take canal 
wolcr except on wcll-irtigsled l.ind. 

2S. Q. ilave they sufltcient wclU to give water to all that 
lias been already watered by a canal ; because o well does 
not irrigote more than I’i acres ?— Y’es. 


2i>. Q, (A/V. liieltoii .) — ^I aupposo the spring level in 
not very low P— No it varies from 20 to 25 (cot. 

30. Q.' Wbat area caii> well irrigate by sapplcaientiiig 
canal water, if it gets a g.iod stmt with canal water? — It 
would probably be more thnn 25 acres. 

SI. (2- There is, I suppose, a very fair amount of rabi 
irrigated P — Yes, a very fait amount. 

S3. f2- (Tif l’rcsidcnt.)~VkV had evidence (he other day 
from Mr. Merk, who said that be would like to see a peren- 
ninl canal in DeiW Ismail Khait. IVhat do you Ibink of 
it ?— 1 don’t think a perennial canal in Gera Ismail ICIian 
wonld be a good thing. The counlry there is below fined 
lovcl, aud if you had a perennial canal it woiiid water- 
log the country. An mitnd.itlon ctir.al would be good 
thing. 

S3. Q. Is there land in the Trans-Iiulus snniiicnt for ex- 
tension of innndation canals ? — Yes. \Vc liavu piojccla for 
extending them (explained on map), 

81. Q. A large prejinriion of the Gera Gliaxt Kliaii ilis- 
ttiot I. natered by the l-idiia? — Yes, the totren*? also 
inlgate, but in some reua they get liatdiy anvtbing at nil 
fiom them. In tbo fniniiio year tbo torrrnl irrigation 
completely f.iiled. 

35. Q. What is the proportion of torronl irrigation — is it 
lialfand hall?— No. The torrent irrigation is not neatly so 
important. 

3'j. Q. Do you know Dein lemnti Khan?— No, but 1 
know there i» a siitvey tor improving canals there. 

87. <2. In Gi-ia Gtinii Khan is there mnch th.it ought to 
Im done as reg.wds torrent e mala i — Tin re is no via! tnrn-r.t 
ennni. 3he C'lltivators hond iip the (errent and take out 
ciiannels on either side Sut irrigalion. 

25. <2- And do you think it is Jesirible yon should bare 
nothing to di with the manage inent ?»■! tliiiiV they are 
Well inanai-ed ns it is. 

3!>. Q, We are ti-lii that in Gera Isninil Khan they ) are 
o'ltain j.eirnnial elreme ?— Ye<. _ What we n-ally wont is 
money to put in dis-iibat iiies. We can't build nater-enarse 
hcjds' iniU dVilTihutariM are miide. 

40. Q. Wbat is tin* citimsle for the.e f— I could not tel! 
ju»t now, in tlie .Molt in disiriel nlm.e no ahall want “O’) 
to b'^'O miles. Wo ah ill w int a lot of money. 

•Jl. (j, la it a qneitlon of 5) lakha?— SemethiBg like 
liial would he Viry n-efully einp'oyod. I ciii’t give any 
answer until we b'lvc the ptojecis. 

.fj <2 (Jfr. 7/iy/ian)— n.scs lb- atev cf nbi ifiigutlon 
depuidivi the date or. wlii-h the rnnsla close or on the 
maiirnuni riie cf the fiixidsf — It dtpiads mostly on the 
hi 'gilt of the fill. da. 

4 1. Q Yiiu in ir li ive a ks'g.’r arev if there arc favoiiralde 
fi'iidvr — Yex Tnoy l»ke tun or three sr.itiiings. In fsct 
they will lii'sv as nmny waterings ns they tan gel till Sep- 
timber. 

■* 1 Q. IIsv.’ yon evvr ean'ldercd hoiv far th* extent of 
the rati «rr.x d-i'erid.- on the d.ite of closure. Can you work 
out ligurrs?— No. 

■i.'. Q. In the Pern G! ari Khsn district Mr. 3Ierfc 
suggested a pToj.vt for taking all the Inundition canals up 
In one hhg einai tshcii o'lt ahjee the Ma-S'iwah canal. Hit 
ll Jl over I'c.'n rouaiilcri'd — No. 1 don’t think to, 1 Iiavo 
never haid imything nlout it. 1 don’t kno>T whether ibe 
country it vuiuble. 

•to. Q. (Cr/.r i’fv»hfe.-i!.)— Jlr. Mcrk pre-poted to cnaio 
out bllow the Tank torrent. 

47, Q. (.10-. JTiydan.)— Go yon knowanylliingabcut the 
pniprsila for JI nt.a(r.irgarb ? — Ye*. Tlicy lave been worked 
out by tbe flogineiT olli-er. Tie: .Thxngawar is ouc pn j-ct 
and is rmclicolly ti’ady and to is the Jloh.niwab. The 
Olliers are in danger o7 being thrown onL 

•IS. Q. The Settlement ofll.-er made his proposals after 
eonenUing the c..nal oflieer ?— Yes. 

‘19. <2. {Mr. TTifeon,)— In the caite of three inondstiun 
canals in ymir dirlsion h.is Government sprat any capital 
on them F— Yes. 

50. Q. About how much r— In Mnltan (hceapilal account 
has been enliri'Iy aboliabe-l — it is all recharged to Tevenne. 
’Hio nct.mnl did net in any way veptc«cnt tbe vnloe of the 
ca al or the work on them and is quite nominal. 

Dl. Q. Is the amount of the capital spent I>y Govrrnment 
since we tool: over this conntry.'im these canMs any largo 
sum?— No, but on improrcmcnis it bas been n large sum. 
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' 62. Q. 'Qovcromont deriws a very largo Incomo from' 
thcao canals P— It gets alioat <1 laklu. 

63. Q. In the form of land rovonnoP— Dodnoting tfork- 
Ing expenses that is the net rcreniio. 

64. Q. And what is the gvo«s rovenno P— It is vary large. 
The gross ns^cssniont is very nearly 16 lakhs. 

63. 9 . Fifteen lakhs derived by Government from 
expendiinro very littio of wltieb has been subsoiibcd by 
Government itself f — Yes, 

6 G. Q. Can you tell what amount Government baa spent 
towards the maintenance and improvements of thrss canals P 
— The net levenno out of liieao 16 hikhs is only nhoot 
•t l.\kha. 

57. Q. Government then pays about 11 lakhs a j ear P— 
Tea. 

68 . <5. In the case of the distributaries they havo been 
making. 1 < tbnt'p.iid for bv Govenuneut? — ^Ycs. Tbo 
irupr.ivemcnt worlcs are paid for by Goreniment. 

59. <1. AYill Government derive any kcueht ? — Ye? ; from 
t’lf in«re.a.>e of iniga’.ioti. 

0 - Have .von notked on t what the probable profit 
V ill be 0:1 t!)c pr.-srnt cxj'endilui e P — No. 

Cl. <l It will Iw.' a large sum f — It may he a fair sum 
t-uf not a large one. The great benefit n ill' be to the per.jde 
lluinselves. 

C2. <2. YonspoVeot semeOiing like 50 lakhs being re- 
rpiired to put tbc ean.als in Ii.md. If Governtmiil advances 
that sum for espiul erpenditure wonld it get u fair return i 
— It wonld get iibonl 0 per cent. 


G3. Q. Wonld tho canal -water rate levonno nverago Mr. SroHie. 
Bs. 1-2-0 an acre P — ^Ycs. ' ___ 

C4. Q. Tbo Sottlomcnt Officer bos reoommonded tbo 1 Nov. 01. 
Whole of fills should bo oredited to tbo conoli Do you think *~~ 
that a fair thing to do P— Yes. 

65. Q If Governmont improves canals and extends irri- 
gation to n now countn do yon see any icason why higher 
occopiers* rato.s shoula not be charged P— No. Thcro is, 
however, one thing to bo considered. Tho burden of irriga- 
tion is heavy on tlio ncoplo bcennsc they havo to maintain 
tbo watcr-coursDS and it pnts them to considerable expense, 

1-8 or oven 2 rnpecs per acre, 

66 . Q. Do yon think pconlo shonid make pahka outlets 
themselves? — No, wo are bnildiiig them at tbo cost of 
Government. 

67. Q. Yon are not asking tbo people to make tbo outlets 
nt their own cost P — ^No. 

, 68 . Q,, Yon have not made levels ? — Mon nro lovclluig 
jnsl now. 

69. Q. Does it erst mneb to do tbo lovelling of that 
coun'ty p— No not much. Wo have very neatly finished. 

70. Q. I-ctbcToany dilficnlly about getting money P — 

I'c*. 

71. Q. What is the rca«on ?— No funds. Tho need for 
tbe^c works is fully iceognisoil by every one. 

72. Q. Tho elicr system is being abolished in Multan, 
and on the Obenab Canals it is abolished P— Yes. 

73 Q. Dn ynii havo any difficulty in getting labour in 
place ol the cfiirr ?— No. 


FOURTH DAY. 


Lyallpur, 2nd November 1901. 


Wji.vcss No 18— Tie lIoMiorohle Mr. SiPSEV I’liESioJ*, Chief Engineer .and Secretary to tbo Government, Punjab. 


AtiKo, of fttljcclK on vhirh triincM propom! io gire eridenee. 


1. "Will adv«a|e the rcslricUon of irrigation in tnwis 
wbieb slready irrigate a very high perctntsgo of the ciiltur- 
ablj commanded area or iu uhioh tlic spring water lerel is 
high in order to provide water for tracts wbieU at present 
nvcivo no irrigation. 

2. Will present a special note and plans to exemjilify it 
on the necessity for larger grants for tbo development and 
imjirovemcnt of the inundation canals by tho ronstriiel ion 
of dtaftibntniies, stop dams outlets, etc., <o ns to bring tlicm 
into line with tbe perennial canol system. 

3. Will advoetite Ibb entire maiisgeraent including tlie 
inrasiircnictit assessments being in the bands of this Depart- 
ment (u ns to place iU Ofilcccs in immediate touch with the 
a'lmiudars. 


4. Will brirg to tbo nnlici* of tbc Commission the nr., Ptet>on 
nevefsity for cunstrncting more weirs on tbe Siillej, Cbcnnh, ' ’ * 

and cvriitnnlly tho Indne, so ns to nssure the enrly nnd late a «_» qi. 
Irharif weterings to tbc Inundation Canals, which must ' 

gradually bp oncctod ns rcgnids date uf opening and closing 
by tbo nitbdrannl ol water for the poicunial canals. 


6 . Will nd vorote the prnvincielisation of tbo Cnnnis so 
that the province inn} bitvc a direct pecuniory ndvankigo iu 
Itsdewlopmout. t j a i 

6 . Will bo prcpni-cd to explain, nm][i]ify or be examined 
on the notes already written ond laid beforo tlio Commis- 
sion ou tbe existing ond proposed irrigation svorks. 


1. *2* (TAe Presidenf.)— Yon are Cliicf Engineer of tlio 
Irrigation Dcp.'irtmcnt in tbe I'lmjab P— Yes. 

2 . Q. How many years have yon held your present 
piislP — I noted far Mr. Bereslbrd for seven roontbs in ISOS 
niid tinve been in cbnrgo from February 1000. 

3. Q- B-foro that time you were noting ns Chief Engi- 
neer in the North- Western Provinces? — ^Yes, for 13 months. 

4. Q. Before tbnl wliero did you spend your service ? — 
I have served on ail tbe perennial cnnals in tbo Punjab 
except the WcaU'rn .Tumna Conni, bnt never on any of tbo 
inundation eiiials, 1 know them academically, but unve no 
tnoeUeal knowledge of them. 

5. Q. Have you had anv praeticil famine relief under 
yon?— -None whatever. The tjucslion of famlno nilmins- 
tintion cainc up nflor tbc 1807 famine, nnd il was decided, 
with the concurrenro of Uis Ilonoar the Iiioutennnt- 
(inremor, that it slinuid bo under tiin Bo.vls nnd Bnildings 
Brandi, Jn some cases wo give professional ndyice with 
reference to inigation matlcrs, but tbo wotU is in tlioir 
ciinrgc. 

Q. A large number of labonrorn were sent np from 
llissnr to Jhclnm, who did that?— .That wns done by ns; 
Mr. J. N. Taylor did it under tho orders of Mr. Field. 


r._ f 2 . Ifavo yon any reason to regiot tlio transfer of the 
f amino mbninist rat mn to the Roads nmi Buildinm BiaiiohP 
— think it is eminently light. I plmnc myself on having 
got rid of the famine. 

8 . <2. Con you speak of tbo other Provinces P— No. 

0. Q. The only nnalugaus onu would bo the North- 
Wcstciti Proviiieos ? — Y'lS. 

10. (2 Yon ndvoente *' tbo restrietion of irrigation- in 
tracts whieli irrigate a vci-j- high pereentage of tlio enUnt- 
nblc commanded nren, or in which tho spring level is high, 
in order to prnvido water for tracts which at jircscnt reeelvo 
no irrigntiun." I underatund tliat that praetically lias been 
done on somo of your cannls P — Ye.s, I don't know wlicther 
1 am at liberty to enmment on n nolo by Mr. Wilson. 

(Mir. JJ'tlson.)—! have no objeolion. 

intness. — Tbc Bari Doab is r.itboT an inslanoc in point. 
I iirat took up tbo qncslion in_1808. It bos taken three 
yours to get tlio Bevonuo aulliorilies io ngreo ; tliero has 
been » rerr long ronlrovarsy; I have all tbo papers bearing 
on it, and If yon svisli tiiem put in could do so, Tlio dilfioulty 
has always been that the Itcvoime niilhoritics say “yon 
will upset onr BctUements.'' 1 think they should rcvlso 
them it necessary. Personally I wns very glod to sec tbo 
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mDIAK mnlGATJON COMMISSION! 


Mr^Prcflon, roronfls' Mr. Wilson hns mnit> in W« noto. I tViink 
__ it hIiait j n tondcnoy on tbo part of tho RoTonuo officerB to 
2 Nov. OX. “'t®'’ 1''® proocduro liitliorto observed in Hid ensd of tbo 

L ' Woitcra .rninnn nnd Burl Donb eaniils. In liis Inst pnro- 

gmpli Mr, Wilson odvoeates practicnily ivliat 1 do, 

11. Q. (r/ie JPmWcii^.)— Wliat does lie advocate f— Ho 
says that " svlioro llio rainfall ia good .or tlio under^ronnd 
rratcrlovol sniriolently near tbe surface to iii.akc irncation 
from wolla prnetlcnVo, oiinal water in the winter season shonld 
gradttally be lolused.” That ia— lie ndvocale. the witlidrawal 
of water from mio trnet tlml is liiglily irriRnlcd o' m tlio 
cavO Ilf the Ilnri Doab Canal or srliere tlic spring level ia 
high, Tbia is what I have been adveeatlng for sometime. 

12 . Q. On Hio Western Jumna Canal it has Icm dono 
largely? — ^Yesj there was a ccent di'cu.aion when 
Colon! I .Tncob tried to carry ont the esten.ioiis. Ho srns 
eager to push tho Western .11101110 Ciinal into llohtak, 
llis'nr nnd Sirsa. Sir Denis Fitzpalrlrlc said we had nbli- 
giitiona to the Delhi eullirators who Iiiid n prior rliim 
to tho water, and we must show that they would not lose j 
linnily Colonel Jacob showed that the HelUt ^op!«.wo«'d 
not hse, nnd I think that ho lias been justified^ in the 
reanit. On Iiis strong rMonintcndation very eJnsideraUo 
oxtensiniif were innde, rii., the Nnrdak, Ithiirnni, IHialal 
and Pelwa Jlajla^at. 1 iroiild now iny-elf like toeontinne 
Hiat policy anil pn«h on tlio Western Jnmna Canal. Tho 
CwawtlsiM. vass-si UwtJf.vlwvtUscl %w klw IcAt, Si «r $“»*'*■ 
nnd tliey can now work Iwells enstty ; my idiyv is Hiat wo 
should iiialca them tnho to wells, rev ieiug the settlement 
jf necessirv, and Hint we should push on to Ilr-sar, 
lloiitak and to IhofO p.art-s svhere the wells are vety divp 
and nliicli arc no doubt tlie most unprotecled p,srt of tlia 
I’unisb. Just referring to Sir. Wilson's iiienn'tnndnm 
migut I bring it up to (Into ill oiic*paTltenInr, In the lir t 
p,iragraph ho gisea tbo irrigation figures for IbPt' IPUO; 
the nror irrigited by fit.ite e.anala in 1UI)0.1!'J1 was 
C,i>0<l,r>30 uctos, t'lat is' ncirly 50 per cent, moie Ikan ibe 
pres ions year. 

1!1. Q Are inuiulution caii.als not ii.eludtd in State 
('.atials ? — Yc!, they aic. 

11 Q. In rcdiieiiig the intgation wenld yon do ilhv 
reJiieiiig the sire of the outlets?— Not we shonld do it 
hs lengthening the lolUt. 

15. < 3 . With rcgnr.t to what you wy in year note as to 
the developtneut and tmprovement of the inimdaitott enmils. 
1 think this is the most imparUnt snbiect we shall hare in 
tlio I'anj-iti ?— That is pmolIc.iUy the qnc'lioii <iO which 
Mr. llrodie gave evidence. I should like to pst in Hir»* 
maps which show the hideous system of wnt-.r-cjofscs that 
at present exists, 

10. (}. Of^eonrre what yon pr.ipo'e entwis a large ex* 
peiiditureof money— .ip-irt Irani the question of improves 
rnent of emnlsoiid letter pioti-ction against famin''; would 
thivo iiiiprovements Is" re-produrlivc.*'— I Ihiiifc fliO proba- 
bility is t li.at they will he. 1 shonld of c.iurje he horry to 
give any gnarantee. 

IT. Q. Voii don't think llicre is any e’lan of thrir hi ing 
hi pcles-ly llio rcrcissf— No, tl ere is no chance i.t tl'at- 

IS. Q. I-, it desiialile to keep up a distincttoii belwc-'n 
the gmol* given to tlirse larp' muiiditioii eauals and tlio*e 
given for pcieiiniai cannlsr — It is not naintnirwd as a 
matter of fact. We have two inundation ranals, llie Irfiwcr 
Siding and I'nra, nnd the Sidlinoi which arero made as I’lO* 
diietivo pnhiio works. 

10. Q Thrro IS no distinction fO long a* a work i« jwo* 
di etive, whether the work is inundation or jawconlnlf— 
Ao. Tlicse two are eminently pro Icctive works. 

20 . Q. TTou make a reference to certain caiinljen which 
eoiiiparativcly s.-nall snms Iinte been spent nnd wbieh have 
graannlly been extended for a number of jcits? — Ye», we 
want money to improve tlictn, tut it dec. not maUnr wlicro 
it eomes from. I wnnld lre.sl them lihet.slly and e'en if 
tlicy arc nut productive, 1 would put them 011 an tflicicnl 
footing as proteclisB worht. 

21. Q. Your pamgreph 3 raises a thorny question which 
is not 1 think witliin our reference ; 1 unJersUnd yon to 
consider thnt the mmingemcnt of these iiiuiidatiuti canals 
should he nmler the Irrigation Depsituicnl iis inoeb as tho 
managomont of tbe Clicnah Canal? — ^Ye-, and my reason 
is that at present on the innndatiun canals we are not in 
loach with tho eiiltiv.stors : if wo woie, we could iio more 
to metcaso irrigation If there Is no objection I should like 
to hand m Ihla nolo by Sir Itiehard Slraeliey, dated 1867 ; 

I Irotighl it to pul in if the Commisslou will accept tt. 


22. Q._ Now wo como to paragraph 4, yon ndvocalo the 
oonstniation of inoro wiers? — S;waking genornlly that wholo 
qncstion has been worked ont ; there lias boon a good deal 
said, n.srtioulariy by tho itevonuo otriecrii that Hio with* 
drawal of tlijs water for our perennial canals would 
nlfcct the sailab at'llic tinio of opening nnd closing 
the iniiiidatioii canals. — It must in fnot do so, In noting 
on tho B.dinwalpur system of canals, I tried to show that 
tho probability to Hiat we might affect the opening of these 
oanals by ton days »t each end, I think it is piisrible. I 
think the cure for that is Hio lic.rding up of low supplies in 
ordey to give c.irly nnd late watciings, I think it would ho 
a mlstnko to giro pcrenni'il irrigation to Hie«e canals. 
Coiisliint canal irrigaticn is iniiirions to liadir lands. 
If they get their waterings early, so ns to mature tlio 
kharif and put the rail into tho ground, ihcyahould 
driicnil then entirely on wcU<. My ciew is, taking Hie 
Sutlej, that wc might put a weir at B.ahiaou, nnd nnotlior at 
Faxilltn, above which it would ha quite peaiihla to have 
Hio Tnk Fatten iimnilntton canal; another wclr might bo 
imt in at Dadnii tVaii. It has not hisni worked cat, but I 
Mievo it would pay to make Hicss weirs from loan funds. 
Tho cnlltr.itnrs could pay higlior rales when Hiclr supply 
was made more eertuin. If wo gave them wnterfor Ihortf 
and mil, they should piy a higher rate than they pay on 
inundation canals. 

23, Q. IVonId yon try so to creel yonr weirs that there 
should lie a r.inal sisttm on both sides (referring to map)? 
— Yes, that is a tint j«il non, 

^21. fj. The Sahtaon weir would not do for Bahawalpor?— 
No. (Kxplaiiicd on iiiap.) I would not give any of tlieso 
lands water in Iko rali, Tlie Khnnw.sh r.'iniii woikrd during 
the whole of the cold wratlier, hnt I think It is a niislalie 
to let innnilation r.an.als rtm in the eohl weather. IViiat 
1 Imve Slid ns ngards the Sutlej wodd opply also to the 
Clicnah. (Ilxplaincd on map.) 

_ 25. Q, Have yon enntidcri>d tli>> n.avlgatioa rightson Hirse 
rivers?— MV havenol provid-'J for them. 1 have referred to 
this nintlcr in a rcei-nt Iftler to Government. Itwas really 
an orerrlght llial no provision was ro.wle for locks. As a 
instter of fact, wo h.ive not ptorltled lo-ka for any weirs 
except In couni'c’.ion with the Siilhuai canal; if ronstdeted 
nccc'svty an additbm »C five lakhs woald mote thaiv du it. 

25. Q. As regards tho inullipliratlon of weirs, I sunpoie 
you ivniiM ngnu' Hint tlio cost of the weirs would be iiule- 
lienilcnt of tho sire of the canals f— Tho cost of the weir 
would h-' tlio same even (or a large and smalt canal 
27. Q M'lth regard *0 wh it .Mr, Wilson says in his note, 
dsicd 23ril October. '‘This lii bvd finance. If it can bv 
rhovtii (as it ofton_ ran) tbs', tbe etpeiiditsie of a lakh 
ofrurtes in exlcniliug vir improving an inuiulatton canal 
will bring in more iLmu It) p-r cs.nt , that I-vkh shonld 
be i'lvmcdivtely fotthe.Kiiiig; hut it cannot be gnt, will® 
llicre 1* no dilhoalty in getting laUi* of tnjyc» for expen- 
diture on a p'-rcnnial c»nsl." What is yovir opinion?— I 
afirve g.-nr rally, hut of eonisj wc f.innot'do evcrilhipg at 
once Sup}<>-ing the result of thi'lslKiuis ofthlsUom- 
wi—ioii irn- Hilt they »ai.l wo will give an eiiorinons sum 
for irrigation, still we coiill ni>t oiicnd it at once; weean- 
nnt workasrsitwari do, thit is, by a miliion sleepers, or 
otiicr Sii many hnudtvds of miles of railway tra-ik, C.snals 
arc roada b\ ei-olivs jnld in'.pice, nnd there is a viistinet 
limit to the nmoiint that can be spent, certainly in the 
I'nnjah. 

23. Q. Tl’.c rinaneiai Department would no doubt rvy 
to much the bolter?— Yes. Tiieie is I think a slight errer 
at the end of thctvnio |wiacr.iph. It i- raid that thr re is 
no r.s)dt»i nreoniit for tho lunndniion evnais; but as a 
m’llter of f.sct there Is a Capital aecouut for tbe Dovrer 
Buhag, Sidl.nai, Iiiilus and lljiper Snilvj ron.-v1s ivbieb are 
all inundation canal*. The Sltalipur cinsl* are diriJid 
Into Impniai and rroviucisl ; Hiore is a capital acconnt 
for the Imivrial portion. Tlie only canals for srhich 
there arc no capital aceounts are the Mac.v!rnrgsth and 
Bhalipur Provincial. Dp to thli year, we had a rapttal 
neeouvit fur tho JiOwer Sutlej and ChiUvsb canals, hnt it 
was so email that wo liaro elcsed it. iJiiis is rhnwn in 
pages 10 to 13 of the Voltimo 0 ? Stalisties, which accom- 
panies the annual irrlgvUon Ilerenue Report. 

20. Q. (Tfr. nittion ) Tho Sidhnai and Sohag were 
made frem loan funds and their capital acconnt is com- 
plete? — ^Ycs. 

SO. Q. Of tho other canals Hio capital acconnt is not com- 
plete P— It is qoito eompletc for the Onper Bullej civnals all 
of wliieh were made or jvurchased by Ooverment ; it is also 
quite complete for tbe Shaliput Imperial canals which were 
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made by GoTcrnment, but in tbe case of tbo Indas canals 
it is not a complete capital acL-ount. 

SI. Q. {Tie President .) — ^Ab the bottom of page 3 of the 
simo note Mr. IVilson says *' it is the duty of tbe State, 
when eontemplatiog tbe conttruction of a perennial oanai, 
to consider its eJTect upon the inhabitants of the river 
valley lower down, and to provide as far as possible for the 
niniotenance of their present prosperity ; one of the best 
means of doing this is to give them a share of the irrigation 
from tbe perennial canal.” That 1 understand is the prin- 
ciple on which you worh P— Yes, we will extend irrigation 
into tbe river valleys and rednee it ns soon as the spring leycl 
rises ; we have introduced this principle for the Olicnab and 
Jhelnm canals this year, and the test will be the rise in the 
spring level ; this is tbe only test that it is possible to 
have. Instrnotions hare been drawn up iind agreed to by 
the Civil and Kevenuo anthorities and approved of by Uis 
Honour the Lieutenant-Governor. (Copy shown.) 

32. Q. Is it looked upon ns a dnty to, see that ti:e existing 
rights are protected as regards the hhadir lands ; is 
there money compensation r — No, 1 don't think ns far ns I 
know that my department docs anything except in the 
tracts where we have charge of the innndation canals, ns, 
for instance, the tract between the Lower Sohag and 
Hnjtwah. 

33 . Q. You recognize the principle so far that yon 
have advocated that, in the event of the Lower Itnri Dosb 
Canal being executed, it is desirable to ensure the rights of 
early and Into waterings, and it is to meet this case tlint 
yon preposc to put in weirs— We have not recognized Jho 
principle in the past, but 1 consider it the light thing 
to do. 

34. Q. Ho you consider that snpposiiig the sanction of 
the Govcrnuiciit of India wore given nnd funds were found 
tliat it would ho desirable to go nliend with the Lower Bari 
Do..b Canal at once P— Yes, I hove advocated that we should 
go ahead with ii this year. 

35. Q. Mr. Wilsim in his note says "a new scheme like 

the Bari Do.ib project should not bo sanctioned until n cem- 
plele survey of the river valley below the proposed weir 
has been mode, a Ihoiongh onquirv into the effoot of the 
opening of the canal on the rivor valley below earned out, 
ond provision made for romedying, os far ns possible, the 
injury to the inhabitants of that valley to be anticipated 
as the eifect 'of the opening of tlio canal." What do you 
think of that P— I think it would bo very diiBcali to nnti- 
cipato what will be the effect 5 as a matter of fact we shall 
have to legislate for wlnitcvcr happens wlicn it does occur. 
It would be very diiEcuIt to anticipate what would be tbo 
offccl of the opening of tbo nt-w canal. 1 think I have 
shown that the opening of tbo Siihind Canal has not 
oCected the inundation canals of the Sutlej. The ftevenue 
authorities do not agree. In any case we could not lower 
the beds of the inundation canals until the supply had been 
reduced in the river. . , . , 

30. Q. You could commence with constructing the weir P 
—1 doubt whether wo should bo able to antiaijiato what it 
will be necessary to do. „ . „ , ^ 

37 . Q. As regards tlio Lower Ban Doab Canal? — If 
injury would ho caused, there would, no doubt, be a moral 
ohli'-Htion on the part of the State to provide pari passu 
for "those lands wbiah would suffer by tlio new canals with- 
drawing the supply ; I think this would be advisable fiom 
an ndminislrotive point of view. I would not, if it could 
he avoided, injnro riverain land to irrigate high lands. 

88. Q. Would you abstain from in igating the high lands 
brennse it was injuring the riverain lands? — No, oven if it 
wero impossible to compensate them 1 would still make a 
canal, hscauss we should do greater honeiit to the country 
os a whole. 

39. Q. What would happen in such a osso is, that the 
people would clear out of the khadir lands ond go else- 
where ?— I don't think that will ooeur. 

40. Q. Wo hod the other day strong nressnro brought 
upon us to point out the necessity for a hydrogrophie survey 
of Dora Ismail Khan, with a view to patting on a more 
scieiitiEo basis the torrent irrigation in the Daman, and the 
witness also strongly advocated a large inundation oanai 
like tbe Fahaipnr Canal fur tbe oonntty between the 
Daman and the river. Have yon oonsidered that question P 
—1 know nl»olatcly nothing about torrent irrigation ; 1 
have never been in Lera Ismail Khan. The Imperial Gov- 
ernment would not grant money for the survey of the canal 
be.ausc it was 0 doubtCnl project. The Provincial Govern- 


ment have only lately been able to fnrnish the funds. We Jl/r. Presfen, 

have now formed a party to snrvoy the canal (explained on 

map). 2 Nov. 01. 

41. Q. Would yon advocate what Mr. Wilson niindes to 

at tlio end of his note, " a complete survey river by river with 

a view to determining what can best he done to maintain 
existing cultivation, to restore abandoned cultiration and 
to provide facilities by means of inundation canals' for tho 
improvoment or extension of cultivation ” — No, I do not 
agree. I think it is better to take the tracts hit by bit; it 
would bo absolutely impossible to do it at once ; wo shonld 
hare a great mass ‘of information wbiob wo oonld not 
Bssimilato, 

42. Q. Mr. Wilson's first proposition is an annual grant 
of 10 lakhs to the Punjab. Is that the kind of thing likely 
to meet yonr ca«o or do yon_ want more P— I doubt if we 
could spend more. Speaking rouglily, I think 10 lakhs is 
an nntaidc figure for tho innndation canals. 

43. Q. Cuming back to the Western Jumna Canal, would 
it be, as far os yon know, practionhie, from an irrigation 
point of view, to t.iko a great inundation canal, sav from 
opposite Karnal right acroes down to llissar P — I am ‘of raid 
I conld not giro an opinion as I do not know tbe levels. 

It is tt qnestioii wliothor it is worth while taking only 
innndation urigntion into dry tracts. Mr. Ward and I 
have discussed tliis question (reforcnco made to diagrams). 

You don’t get .a supply till well on to tho end of July 
and it is gone by tieptember ; there is a working flood for 
a verj short period only. 

_44. Q. Do yon know how much of the low supply is 
utilisrdp — It is all ntilised. The Jumna river is not a 
good river to take an innndation canal oat of, hccauso there 
would bo insnfliclent water. 

45. Q, Tlio information we have received so far has been 
to tlio effect that tbo necessity for prutcolion against famine 
is greatorln llisiar than ,,any other part of tbe Punjab, 
and that thcie is no way of meeting it P — No, except to 
withdraw wator from Delhi and Karnal and give it there. 

I don't see any other way. 

40. (^. If that policy wsre followed, it sliould be applied 
in all jnsiico to both sides of the Jumna P — IVe should get 
into political negotiations with the North-Western Prov- 
inces whioji it wonid be better for tbo Imperial Govern- 
ment to adjust. Under tbo existing amngemont we take 
two-thirds and tbe North-Western Prormces one-third of 
tbe supply. • 

47. Q. Can anything on a large scale be dime with tho 
Gliaggnr streams P — I doubt whotboi anything can be done. 

I am also personally very sceptical of the advantage of 
doiug anything, because at tbo time yon most want tbo 
water the rivers are dry. In a year of famine tlio absence 
of rain causes tho ohannole to be dry ; at the time yon most 
want tbo water it is not there, and when tho channels ore 
full, the water is not wanted. 

48. Q, It is no use, I suppose, trying to find if there are 
basins in the Himalayos in wliioh water could be impounded 
nt a reasonable cost P— Tbo slope is too great ; I know of no 
place. 1 donht if you could make any storage works in 
the valleys of the Himalayas. 

49. Q. {Mr. Ibbetson.)— Can you say anything of the 
hilly country within the Balt Range area from Jhelnm to 
Rawnl PindiP — Note No. 19 on page 67 of my voinme of 
notes deals with tbe subject. I believe there are valleys in 
which water oauld be impounded, bnt they are said to yield 
'Bait water. 

60. Q. Hob any examination over been made P — I don't 
know. 

61. Q. And about tho Qnrgaou hills P — There is a 00 m- 
ploto note in tbo ” notes on Irrigation Works." The general 
histoty is that they wero in ohaigo of our department ,up 
to tbo lator^ seventies and then they were considered to he 
so small and insignifloant that tliey were given back to the 
zamindars. There is o note on the subject at page 116. 

52. Q. {The President.) — Can yon supply ns with any 
figures regarding tho relative productiveness of irrigated 
and non-irrigated land P— No, I have none at bond. The 
difficulty is, 1 think, that the oatium varies from field to 
field. Some Settlement officers have made crop experiments 
nnd published tbo fignres, bnt they are oonsidered to be 
absolutely valueless owing to the difficulty of striking an 
average. 

63. Q, Whet is your feeling about the necessity of arti- 
ficial drainage in a properly irrigated tract like tbe Chonab 
where distributaries have been well laid out P — I think 
drainage mnst go hand in hand with irrigation. In this 
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3tr, Preston, (ntet we have been particularly careful about reserving land 
^ I for drainage*. 

a flov. u i. near lands have you known Baiisfae- 

tory instances of rem'odelling eanal disiribntaries in land 
which had gone into n state'of deterioration ?— No, I don't 
know of any. 

56. Q,, What about the Bari Doab Canal P— There is no 
tcA land to speak of. We hare perhaps a little more 
experience on this (the Chenab) canal ; there is a great deal 
of reh on it and our experience here has been that after five 
or six ycats'of rice cultivation the land will bear a rail 

CTCp. 


66. Q,. Did yon arrive at the conclusion that the lieo 
crop sucked the reh out of the land P — I nm not quite anre. 
The practical result was that it improved the land. 

67. Q. What arc your views of the Siud*Sagar pmject 
os far as you have got? - Please see page 70 and foliowiug 
of my volume on “Tho Punjab Irrigation Works/' 

68. Q. Are there great difficulties in the way of the 
Sind-Ssgar project? — I think that my views have been ex- 
aggerated. 1 am very far from saying tliat the Slnd-Saga'r 
projeot is impossible. Since I rode into and have eeeu the 
that, I would bo extremely sorry to recommend the Govern- 
ment of India to survey the country in detail ; it would cost 
fire lakhs ; a rceonnaissanee party is just going out in charge 
of Mr. W ard to determine wh-vt tracts ore likely to be north 
irrigating ; the Local Government will then be able to 
form an opinion os to whether the Gorcriiment of India 
should emWk on such a large project. Tlicre are laigc 
tracts that will not repay cultivation, partly on account of 
the sand hills and patily on acconnt of tho poorness of tho 
soil, bnt 1 havo only ridden over 160 miles of tho thal. 


68. Q. (Jlfr. XCigham ^ — Hove yon pot nny ent and 
dried schemes for improving tho inundation c.anals that are 
hung np for want of funds? — I don't think T can siy 
that wo have any hnng up for want of funds. One in con- 
nection with Dera Ulmsi Klian enmo up, hnt had to ho 
ictorned a week ago to the local officers for fuitlier inform- 
ntioii with roferonco to financial prospects j that I con- 
template sending to tho Government of India ; it is ascheme 
coating Its. 6 lakhs and there arc others in preparation. A 
good many schemes are in fair stages of advancement for 
submission relating to tho Chetinb Inundation canate, 
Multan Division •, some ate being woiked out j two como 
to me on Monday last, they are big scliomes. 

00. Q. Sohomes for making distrihutnrica, etc.P— Tes. 

61. Q. I understand they have not got tho levels nf the 
conutiy?<— In this matter Major Mnrlon could help you 
more than 1 could. 


63. Q, And in Mnzaifnrg.irh?— We have no schemes 
ready. 

63. Q. There arc sovernl proposals fo* new inundation 
canals in tho Sailaba tr.icls in Dcra Isiimil Klinii ? — ^Tboro 
are only two that 1 know of— ono iii Deni Ismail Khan, and 
the Pak Patton scheme. 


6-1. Q. Are there any proposals for inundation canals 
from tho Chenab for the Sailaba between Klunki and tbs 
Jhcluni ?— None havo been proposed since I have been in 
charge. 

66. Q. With reference to tho construction of weirs for 
these inundation canals, what do you estimate as the cost 
of tho weir ot Hariki ? — 76 to 80 lakhs of rupees. 

66. Q. Docs that include tho whole of tho hcad-wUrks ? 
— Tes, training works and overythiug. 

67. Q. (President,) — And canal head*works?— Not tho 
canal regulator ; that would go to the cost of the main line. 

68. Q. (ilfr. IUgbam.)—! snpposc tho weir, head chan- 
nel, and lognlator, etc , we moy look upon os costing a ororo 
of rupees ? — Yes. 

69. Q. And your thico weirs would cost 3 croros of 
rupees ?— Yes. 

70. Q. Do you think that the works would pay? — I 
think so. 


71. <J. Would they lead to an inctca«o of area or iii- 
crensc of revenue P — To both. 


72. Q. Wo could not get tho benefit as regards canals 
in Aativo States ?— Not, nnless wo carried cut the work in 
eonneetion with tiie States. 


73, Q. Then you would make them contribute?— Yes. 

74, Q. How long will it take to construot tho weir at 
Hariki? — Five years. 


76. Q. I suppose you could not construct nuy more 
weits at tho same time ? - Yes, we could, 

76. Q, It will take a number of years to make tho four 
weirs ? — Yes, no doubt. 

77. Q. Then the inundation canals ofi the Sutlej will 
not be affected nritii the Lower Bari Doab is in full work- 
ing onlFr?— No, that will bo in ten years; it wonhl not in 
my opinion bo possible to oonstruct the Lower Bsri Doab 
in less than that time. 

78. Coaid not meanwhile a great deal bo done by 
improving tho aligiiuieiit of tho distributary system on the 
inundation oanais ?— Unquestionably, that wuuld go a long 
way towards meeting the ease. 

70. Q,. I suppose weirs will have to be made eventually, 
bnt they would not have to bo made until tbe irrig.ition on 
tbe Lower Bari Donb Canal is very fully developed ?— I am 
not quite sure that it would not be remunerative to mske 
tlio weirs ot once. No improvemouts will bo oompletc 
wltliout ibo weirs. 

80. Q. With regard to' the Upper Sutlej oanais, they 
have paid very well in the last few years fsiatemeht shown). 
They noikcd for many years at a heavy loss, with occasionul 
profit, butfrnm the year 1883-89 there have been a steadily 
iiine.asing arm and increasing profits. It appo-ars, looking 
at this paper, that the financial success of tiiesc caiinls dates 
from the opening of tlie Slihind Canal ? — It is coincident 
witli it. 

81. Q. Can any reason bo given for the fact that the 

canals liavc improicd since 1887 ? — The only reason that I 
can supgeat is the gencrul improvement in tho 'administra- 
tion ot the Iirigation Branch. , 

83. Q. Has money been spent moio freely since then ?— 
I cannot say. 

83. Q. Has money been spent on improving tho Lower 
Bohag ? — On nil Oimals money has been spent in entting 
bends and making distribntariea. 

8'1._ Q- It ia clear from lhc.<o figures that the Upper 
Sntluj iina not sulTcred by the opening nf the Sirhind Canal 
on which the icrigatiun lina not fully developed nntil 
18S7-.S8 ?— Yes. 

86. Q. 1 think you made several now distribntarics on 
tho Katora Canal?— Yes, all tho canals were improved. 

86. Q. My point is whether by improving the lower 
canals we cannot go a long way to ooimtcroctiug the eficct 
of taking olf only 4,000 cusccs for tho Lower Bari Doab 
Canal during the Hood season ?— I think very likely^ wc can. 

87. Q. That might bo done before making weirs? — 
Yes, it will be all usofnl work. 

88. Q. What has prevented it being done hitherto; 
simply want ot fnnils ? — Yes. Wo have never got tho 
cniiits under Itcveiiuc heads that we have o'ked for ; under 
loan funds wo can get as much as ever wo can spend. 

80. Q. In regard to tho proposal made by Air. Wilson 
for carrying innndation canals to tho high lands south 
of the Sutlej, Biknnir and Bnhnwnipnr, would there be 
a great danger, if you had no rahi supply, of tho eanal being 
silted np ? — It is an UDgncitiouabio dongcr ; we should 
have to cleat it. 

90. Q. It would havo to ho olcaied over j year ? — ^Tes. 
With a canal taking off above a weir wo cbold not alter the 
position ot the beads. 

01. Q Can yon say whether levels permit of water being 
taken into the Liwor B-iri De.ab from below the jnnotion 
of the Clicoab and Jhclum ?— I can say positively that it 
enuld not. In 1803 1 submitted a leport on tho snbjoct 
which 1 shall send in. 

92. Q. Can yon say snytliing os to the feasibility of 
inking water ftom the Giigera bTHiicIi Of the Chenab Canal 
into the Lower Bari Doab ?— A« regards levels it is quite 
fensiblo, but it will bo extremely expensive, bccanse not 
only would yon have tn cross the Kavi river; but you would 
have tn cross ihe nbolo valley of the Deh. The level of 
the water in the Gngcra branch is 676, and the level of the 
groniid at Wan Iladlia Bam is 610, a fell of 66 feet in the 
level of the country. It is a little difficnlt to give tho 
infiirinaiion exactly (r.'ferenco made to contonr map). As 
rcgoids levels there ia nothing^ against it; hut too scheme 
would work out to some prohibitive sum. 

93. Q. If yon carried cnongli water for irrigating tbo 
Lower Bari Doab, yon ivonid linvo to tako U away from tbe 
Cbeiiob Canal supply P— Presumably ; if this were done, the 
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\ratoi 'would not bo passed into Uio Chonnb Cannl bnt info 
a parallel canal wbioli would bo constructed. The Canal 
could only run' in Itharif without interfering with Iho 
. Chenab rahi supply. 

04. Q. As regards affording protection to tho District 
of Hissort yon roy that the only course is to oxtend the 
‘IV’cstcm Jnmm Canal. Th.at would bo done fa 3 ’ depriving 
tho I>clhi and Xarnal Districts of rdbi watering P— It is 
tho only way. 

95. Q. That will moan not only depriving them of rabi 
cultlvationi but also of sugarcane cultivation P — I don’t 
think so necessarily. They can cultivate sugarcane from 
wells. 

06. Q- That will increase the cost of cnltivation P — No 
doubt. 

07. Q,. Wo would have to rednoo tho charge for w.itcr 
accordingly, if wo only gave sugarcane watering in the 
i'harif P— Tes. 

08. Q. Yon would probably have to reduce tho assess- 
ments on vill.iges ? — That is a roronue matter that would 
have to bo faced. 

09. Q. It is not a mere qneslion .of not allowing w.'itor 
for rabi crops ; most of the villnscs depend on sitgaremo 
cultivation P— Yes. The matter is now niulor the consider- 
ation of tho Financial Commissioner ns to u'licther wo 
should largely enhnneo occupicra' rales on sugarcane. 

100. Q. When the Slrsa branch was projected and until 
some tiino utter it was opened, it was never coiUomplalcd to 
give it a rabi supply at oil P — I believe so. 

101. Q. It was one of those canals in which a kharif 
supply only w.ss to he run, ns wo could not inerca-o the cold 
weather supply of the Jumna ; what has happened in regard 
to that p - As far as I know it is treated exactly the same us 
the other bmnehes of the canal. 

102. Q. It is an instance of failure to siitisfj* a dry 
tract by giriiig merely o k1iar\f snppU' P — Yes, it was found 
ncccfs.ary to transfer rabi water from the old villages so ns 
to give 0 snpply to tho Slrsa branch. 

103. Q. It is not denied that in the famine year tlio 
water in tlio Jumna was not snnicient to go rotmdp— Yo«, 
what there was, was better than uono nt all, but it is admit- 
ted that the canal inigated crops were not up to tlio 
ordinary standnid. On the other hand price wore high. 

101. Q. Are there instructions for the guidance of 
Canal Ilovenuc otEcoi s for tho prevention of water-logging ? 
Ves i theso instructions caino out from enquiries wliich 
the Govornment of India made with reference to thn oxten- 
sifins of tlie Ohennb Canal. Personally 1 think the principle 
is sonnd. 

105. Q. You have done n great dcol toro-triel ll.c iriiga- 
tion on tlio B.ari Doah Canal ? — Wo have done Fomethiiig, 
but no restilclion has nclnall)' yet taken place hecanso tho 
extensions Imre not Icon nindo yet. 

. 100, Q. In the villages nbout Amritsar what pcrccnlngc 
of llie cull iirahlo area is irrigated ?— Soino villages irrig.itcd 
10.1 to 120 per cent. 1 think, of the whole commanded area 
o( the llari l)o-ib Canal they arc irrigating CS per cent.; 
there are alsg large areas nncoiiimiindcd. (Copy of a leport 
on tho subject promised.) 

107. <2. My point is, Mr. Wilson sirys “hcio wliero tho 
rniiifnll is good ennni water should b" refused, lias any 
pmctieiil attempt been made to do liiat in villages of t.ho 
Wcslorn .luinna and Biri D. nb canals wlierc vatcr is 
dangei'Oiisly near tlio surface P— No, no sjatematie attempt 
has hern made. 

lOS. Q. Do you think that the oporalion of tho jiaAri 
parta 8> stem tends tn prevent the iuiprorciiicnt of tho 
irrigation P — Unqiieslioiiobly it lias done so. 

109. Q. Has Ihcrobccn any withdrawal «f iirigaiion and 
remission of tho wet ratoP — No. Tne figuies show thot 
t^o nten bus increased enormously, i have records in which 
I pointed out that tlio na/iri part a ought to havo been 
enhanced ; wo must Iiave inlrodneed now irrigation into a 
good many tracts and the wot as-sessment has not lecn put 
on, as it should linve been. 

110. Q. (jVr. IA6cfso».) -About the irrigation on the 
Western Jumno Canal, that substantially is of some 60 
years standing P — Yes. 

111. Q. Beforo that there was consldcrablo -well irriga- 
tiftu ? — I don't know it Uiero was. 

112. Q. An immonso deal of “harm had been done by 
ovor-iriigation during tlio first 30 or 40 years P— Yes, to 
oertaiu tracts. 


113. Q. To the greater part of tbo tract P— To tlio .Tfi. Pi^paion 
greater part of the tract then under command. 

114. Q. Great injury was caused to tho people and tho 2 Nov. 01. 

soil ; wolls fell in and the whole tract heoamo wator-logged. 

Then yon began to restrict irrigation and by that means 

yon have done on immonso deal of good? — Yes. 

Q. Restriction look two forms ; one was to I'cstriot 
tho amount of water to a given oren and also the amount of 
tho area to which jratcr should lie given, by limiting the 
supply ?— I nm not quite sure that there was any Iimita- 
lion of snpplj' ; the records show that sinco 1865 we have 
increased tho aupply entering tho lanal in both tho Mari? 
and rabi / you could not say there was a diminution. 

116. Q. I mean tho supply to an individnal villoge P — 

No doubt. 

Ilf- Q‘ Did you introdnoo llio syslcm of allowing a 
viliago so mony discharge ontlols caloiilaled in proportion 
to tho area that you thought thov ought to water P-:-! have 
no knowledge of it. 

118. Q, Jlr. iligham says you havo doubled your area 
itrigated on the Western Jumna Canal in tho last five 
j-eirs ; yon have not doubled yonr supply P — Yety nearly. 

119. Q. iVhol is the average supply P— I put in a state- 
ment giving dct.ailed fignics. 

130. Q- You have got to o point nt whioli the supply 
}b barely equal in a bad year to the irrigated area? — lu the 
kharl^h is quite equal. 

121. Q, As n fact, in the lust famine, the crops did 
snfTcr from short supply P— Tho rabi crops ; I am not so 
sure that tho l-Aarjf'did. 

123. Q. Now you propose to carry that procednre still 
further by taking water away from the old villages where 
wells can bo built. In oidcr to give it to villages and tracts 
where well irrigation is impossible P — Y'os. 

123. Q, Villngers would have to hnild wolls or restore 
tlioso that had fallen out of nso in very large numbers in 
order to take tho place of Uio water that you would take 
»way from them P — Yes. 

134 Q. You know sugntciino is an important orop in 
theso pons P— Yes. 

125. Q. Tho villagers practically pay their revenue from 
it P— Yes, I know tlicy do. 

126. Q. So import,ant that it has boon described by 
Colonel Otlloy ns tho sheet anchor of tho canal roveiine P — 

Yes, that was his opinion ; now-n-days wo would not so 
describe it. 

127. <2. I want to show its importance P — Yes, it is very 
impciitant, it is going on still increasing ; with rcferonco to 
timt, some Civil oOieers as well ns Canal ofilcors thonglit it 
would bo n good thing to restrict it, in order to savo water 
for fodder crops. 

128 Q. I understand that timt policy has been dis- 
ollowcd ?— No. Sir Denis Fitzpatriok said sugarenno 
liniiipcra us very much, the question of raising rates should 
lie token np ; it was intended to raise rates in order to 
restrict it and set water free for green crops. 

120. Q. I naderstnod it Iind been definitely disapproved ? 

—No, the natter is now before tbo Fionucinl Commissioner. 

* 130. Q. Tho present rate for sngnreano. is oxlromcly 

low? — Yes. 

131. Q. It would require on enormous inorenso in tho 

rale to reduce tho ouUivntion of sngarenno matcrinlly p — 
piobnbly it wonid ; 1 niii very donbtful if any increase 
would iiinlorially' affect the area. > 

132. Q. Do yon think it would be possible that tho 
{lumber of wells, nccessory to cultivate tho some orca of 
sngarcaiio that they now oultivafo, could ho built and tho 
area innuitnincd ; I seo that tho area of sngarcano is 80,600 
acres ; if thot wore to bo irrigated by wells you would want 
at least 16,000 woll P— Probably more, iicrhnps 20,003 it it 
was to be tinnsfcricd to well irrigation. 

133. Q. Do you know any wcll-irrigatod tract where tho 
same proportion of sugarcane is oultivatcd P — I don’t know 
any place, unless perhaps Batala. 

134. Q. It is a fact that one of tho first results of the 
introduction 'of canal irriulion is that the stock of cattle is 
decreased P — I havo he.ara It is. 

135. Q. And in other waj’s the whole ngrioultnral eco- 
nomy of the villoge is modified, for inslanco tho jLumhars 
disappear ond to on P— Yes. 

U 2 
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Jfi-. Preston. 136. Q. Tlat is a strong ovgnmont, to say tho least, 

against introdncing meosarcs sncli as yon contemplate lor 

2 Nov. 01, restricting irrigation P — Certainly, still any extensions must 
- ■■■ be made very gradually. 

137. (J. There is a goed deal to he said on tho other 
side of the qnestion and against the proposal f — Yes. 

138. Q. Do these considerations eonstitnte a foroible 
argument against allowing irrigation on new canals to grow 
np to an extent which you are not prepared to maintain ! — I 
have need it as suoh, in the qnestion of the Chenab exten- 
sions. I have also suggested that it might be right not to 
permit enltivators to irrigate a larger area than that for 
which wo bavo promised to snpply water. 

139. Q. When a new canal is opened the tendency is to 
extend irrigation ns fast as possible f— Yea. 

140. Q. But there are varions weighty considerations on 
the other side snob as 1 hayo roterred to P— Yes. 

141. Q. For irutance yon say that in tho Madir the 
irrigation has to bo lednccd as spring level rises P — ^Yes. 

142. Q.. Wonld it not he wiser to keep yonr irrigation 
down to tho level which yon contcmplato may bo safely 
allowed in t:hadir lands P— I am not sure that wo ean 
restrict it to that ; tho difficulty in working on tho basis 
you suggest would be that we nro nnablo to mcasuro exrmtly 
tho volume of the water supplied to each cultivator ; wo have 
nothing except the area irrigated as a fact and the spring 
level ns a fact — of course the pcifcot solutiou would ho tho 
meter. ‘ 

143. Q. In practice cannot yoo do it ronghly by_ reduc- 
ing yonr enpply P do it, but there may he a difficnity 
on tho large scale on which wo should have to do it. 

144. Q. Would it bo n good thing to aim atP — Unques- 
tionably. 

145. Q. Have yon any knowledge of any attempts to 
rcstriot tho use of canal wator on well-irrigated lands?— 
Yes 'WO tried our best to do that on tho Bari Doab Canal ; 
wo used not to give water on well lands and tried to keep 
wells working. 

146. Q. Bid yon succeed P — No. 

147. Q. Why ? — In the first place, at that time, there 
was a water pdvantage rate which was only charg^ to 
laivni lands ; as well lands had been asacssed as ehahi, we 
were not ollowed to chorge water advantap rate on soch 
lands, so that n man who took wator on well land paid less 
than on larani land. 

143. Q. On eomo places you have charged double on 
lands irrigablo by a well ?— 1 os, 

149. Q. Did that atop tbo use of tbo water? — I am 
afraid 1 cannot say. 

160. Q. IVas it effective wbilo it lasted ?— I cannot say, 

161. - Q, In 1885 tho North-Western Froviucos made a 
similar attempt and failed P — I am not aware. 

162. Q. Have yon ever considered^ tho question of 
varying rates for water, higher at the tail ol the Bari Doah 
Canal for example and lower at the top? — I have consideicd 
and advocate it. 

153. Q. Do you seo any practical diffiouUiesF — ^None. 
I think there might be n zone rato. 

164. Q. Would the objection be that two villages on 
eithor eido of tlio zone boundary wonld bo paying^ different 
j^tesP — 1 don't think it would mutter; that is the case 
under tho land revenue system at present. 

156. Q. Only on account of differences between the 
considerable difference in the osscssment of Lafaoro and 
villages, on other aeonniitP — Asa matter of foot there is 
Amritsar — for, instance Iiahoro District is assessed more 
leniently than Amritsar. I have recently written a note in 
which 1 hove urged raising of tho water rates in the former 
district in order to bring the gross demand of the State to 
the same point in both districts. 

166. Q. You don’t think any injustice wonld bo felt, os 
between villages on opposite sides m your boundary line P— 
No. 

167. Q. I understand that on any canal however scienti- 
fically laid out a certain amount of local damage will be 
done, whioh may be remedied by droinsge — damage to indi- 
vidnal villages, to soil by wator-logging, reh, ole P— Yes. 

168. Q. Has compensation within yonr knowledge been 
give to villages that have been damaged ,in that woy by 
canals P — No, 


_ 169. Q. Yon advocate strongly the prineiple that indi- 
vidual interests must in some oases be sacriGced in order to 
eecnre the greatest benefit lo tho greatest nnmbor— is it not 
of the very highest importance that the individuals so 
SBorifioed should be oompensated and compensated amplv P — 
Assnrodly. ' 

160. Q. Is that principle generally observed on canals in 
the Punjab P —I cannot reoall any Instances in whioh com- 
pensation has been given. 

161. Q. I think in the Punjab to some extent, and in tho 
North-Western Provinces to a very gtoat extent, the mis- 
take was made of beginning with too low water-rates and 
allowing landlords to acquire in the from of rent a very 
large proportion of the profits of water -I'cs. 

162- And that praoticnily our attempts to recover a 
enbstantial shore of that profit have failed P — Yes, they have 
failed I hclicra. 

163. 0,. Beoent policy in the Punjab Canals has tended 
to impose full occupiers rates so as to leave as far as pos- 
siblo no undue profits to the owners ? — Yes. 

164. 'Q.^ The necessary leniency which you must use on 
first opening a canal is met by fixing full rates and giiiug 
liberal remissions P— Yes. 

165. Q. Docs not the Tmenl Government receive a sbaie of 

water advantage rato, and none of occnpiers' rate ; and are 
not cesses Icviod on the former, but not on the latter P— Yes. 

166. Q. Has not a water advantage rato been imposed 
where yon think it would have been better to impose a 
higher oeeopiers’ rate and no water advantage rato P—1 
knaw it hsa been cuntinnally nrged by Settlement officers 
that it they didn't impose the latter tboy could get nothing 
out of tho canal. 

167. Q. Within your knowledge these two comiderations 
have complicated the question P — Yes. 

168. Q> In pTnetiee at present the Punjab Government 
has a ranch smaller intcre-t in the extensinn and promotion 
of irrigation than the North-Western Proviiieos, tho canals 
in tho latter province having been provincialized aud not 
those In the Punjab?— Yts. 

160. Q.^Yon nro an ndvoeato of priwincializing tbo 
canals P— Yes, bceatso I am a Pnnj ihi and I think tbo 
Punjab should get tho benefit of their splendid pioperty. 

170. Q, How for in the Nortli-lYeitcm Provinces is tho 
surplus iiirome from the extension of irrigation secured to 
tho Inieal Governmont, and how for is it absorbed in the 
quinquennial contracts. Having been in tbo Secretariat 
there, I suppose y on know P— I don’t think I can sny oxocily ; 
the last evntract is an cxt’-enicly complicated one, I gave loo 
Retails in the lieport for 1893-9.*. 

171. Q. Hr. Lavillo said the canal income is kept wholly 
outside the contract P — ^Tbat is wrong. 

172. Q. It is inelndid in the contract P — Yes. 

173. Q, That means that, apart from any ngreemont be- 
tween the Proyinoial and Imperial Gorernroent, by which a 
larger proportion may bo givon to Provincial on acconnt of 
good management, if the Piovincial Government wishcH to 
scenre to Itself n share of (bo increased ineomo which it has 
gained, it mnst corrcspondiiiglr increase its expenpenditure 
within tho term of the contract ?— It must do so. 

174. Q. It is not always possible to spend the money 
year by year. Supposing it were possible to keep the caiiol 
income outside tbo contract and allow tho PruviacinI Gov- 
ernment to fnnd it on tbo understanding that it mfist be 
devoted to canal works, would that not he a powcifol 
stimulus to extension of canal irrigation P— I don't thiuk it 
would bo cosier than it ie now. 

176. Q. 1 understand you find it different to get money 
for minor works ond sarvoys P — Yes. 

176. Q. And then the iniprovcmcnts on inundation 
canals ; wonld it not have been possiblo to carry these cut if 
tho Provincial Government bad hod an irrigation fond ont 
of tho income which it had earned fiem extensions p— Yes, 
if they had a fnnd like that. 

'177. ^ It would bo a q^nestion between tho Imperial and 
Provinoial Governmonis ; if tho Provincial Uovemmenthad 
such a fund at its disposal would it not be a strong impetue 
to canal improvement F — Y'es, no donbt. 

178. Q, It is generally said that thn indiscriminate use 
of water on lands for which there is not enough manure 
injures the soil. Is that yonr cxpericncoP — I cannot say 
that I seo any deterioration of soil in the Punjab. I den’t 
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tliink tho orops on the Bari Donb Canal arc any worac now 
thon they were 10 or 15 ye-ars ago. 

170. Q. Not on the lighter aoila ?— No, I have not heard 
any complninte, ihongh there has been heavy over orepping. 
Taking kIbo the Choiiab, I cannot find that there has Iwen 
any material deterioration. 

'ISO. Q. That is virgin swl. In any ease have yon 
noticed or heard of dctcrioratii.n orring to the .use of water 
nhoro manure is not nvniiablef — No, ‘in the Swat Valley 
they mnnnro considerably. 

181. Q. Bo yon tliink as nn Engineer, tliat if yon were 
asked by n Punjab pe.aBant to advise him as to the location 
of a well, which he intended to sink, that is to ssy, whero 
he would be likely to come to a hard or a soft stratum of 
soil, iliat yon could giro him any advice worth having? 
•—No, not without boring. 

182. Q, Bo yon think any Engineer in the Punjab conld P 
•—I don’t know of any. 

183. Q. Can yon orqnirc that knowledge ?— I don't think 
so withont practical experience of sinking an enormons 
nnmber of wells. 

181. Q. Can yon toll me the cost 'of a trial Loring for a 
depth of say <10 to .50 feet? — Something small, Ks. 10 to 
Bs. 15. 

185. Q. Tlic Famine Code projects of the Fnnjab hnvo 
been jnst rovl'cd P— Ye*. 

16G. Q. Were you consulted abont them P— To a certain 
extent. All the projects snggestoi by the Exeentive 
Engineers came through mo and were parsed on to the lioads 
and Buildings Bianch. 

187. Q. Arc Ihcro any Irrigation projects incladed in 
them?— Yon c.in srnreely e.!!! them irrigation proicets; 
there arc cuts oil from 'inundation canal widening banks 
of c.mnhi, in one or two eases clearing escapes on tho West- 
ern Jumna Canal. 1 think the projects will remain on tho 
famine prcgiammo for tho next 50 years. 

188. Q. Supposing yon wore asked whclbor yon conld 
suggest any irrigotiuu works which would be of value in 
exposed tracts, could you do so P—1 ho only thing 1 could 
snggoBt would botlio digging of the Lower.Unrl Duab Canal ; 
that means imparting labeer from 'famino tracts. I cannot 
suggest any irrigation werks in any tract in which there is 
likely to bo o famine. 

189. Q. Bo you know anything about tho parts of tho 
Punjab were bunds ore possible P— No ; the correspoadonco 
on the snbjcot s» printed, 

100. Q. (jlfr. Jiafaratna.) —Yon suggest that the canal 
irrigation anonld ho rcslriolcd in tracts whore a large 
portion of tho area is irrignteded P — Provi'tcd tho water is 
wanted in other tracts. 

191. Q. Otherwise yon wonld not restrict it P— Tiiero is 
no partieulor object in doing so, unless you restrict in order 
to prevent or conntcroct the clTcct o£ wntcflogging. Other* 
wise I would lot the people have it. 

102. Q. Suppose there arc tm villages which might bo 
irrigated, though not liable to drought, would you ctill 
give them valor P— I slionhl like to distrihntc tho honefita 
of irrigation fairly over ilie (rhole of the tract commanded. 

103. Q. What is the ohjccl of giving it io a plsco not 
subject to drought F—U is best to givo all a fair eharo of 
tbo prosperity. 

191. Q. How would yon rcslrict the supply P— By reduc- 
ing tho size of tho outlets or reducing tbo time for which 
the wstcr la supplied. 

106. Q. In the case of Marif would yon exclude n ccr. 
tain area from tho bonofit of irrigntiowr— 1 wonld not nr. 
elndo 0 certain area. I would give ovary tract an equal 
share of irrigation. 

100. Q. But llio oEcet would bo io rodueo tho quantity of 
each individual ?— Yes. 

197. Q. Wonld that not nttcol tbo onttnm? — No. I 
don't tbiiik it would. 

108. Q. If o field gets a smaller supply than before 
won't that affect tho produce P— It won’t affeot the gross 
produro. 

109. Q. If I get less water won’t my outturn ho affected F 
—Yes, bnt somebody ciso will got the water. 

200. Q. Still it wonld bo at my expense. Bo you think 
that would he fair F— Esninontly fair. 

201. Q. BowP—Ymi have paid nothing for it, you hnvo 
{grested nothing in the canal. 


202. Q. I am paying the price of the water and I am not 
getting n proper outturn ? — Then you should not be charged 
a water rate. 

203. Q. Supposing instead of an nvenige ctojp of 12 
annaa I get only 8 annaa, what relief would you give me ? 
— ^In tbntpartienlnro.ase wo should probably give yon none ; 
that is a point on_ which tbo Bevcirao Anihorities are not 
quite at one; it raises the question of A'^at’ada about whioli 
tliore has been a great deal of diBcnssiun, wiiieli is still going 
on ; wo hnvo riiica under which we give remissions >a tho onso 
of total failure, but the rules dou’t allow fox tho onso of 
reduction of outturn of oiop. 

101. Q. If yoD reduced the onlturn by diminishing the 
supply P — Oar rules don't provide for that. 

205. Q. Should that not 1)0 inken into occonnt when you 
propose n wholesale reduction P — 1 don’t think the cultiva- 
tor should bo too grasping. 

208. ^ Q. Do you proposo to oxolodo a certain orea from 
irrigation P— We have nothing to do with the area ; suppose 
your sharo is 9 hours, you may do as you like with tho water 
wo give yon ; we cannot intorforo with that ; if wo givo you 
enough toiiiigatc 76 acres and you only put it on GO acres 
that is not onr look out ; we have no authority after the 
water leaves the oollot. 

207. Q. It proctic.aIIy comes to this that by lotting in a 
emalter supply of water to the r^ot yon compel him to 
reduco his nrrap — ^Yrs. but we givo it to tho other man. 
Wc presume that whatever tho ryot gets lie will nso to 
matcro his crop and not spread it over too largo an area 
and gel aii inferior erop. 

203. Q. By diminishing his supply yon mako it impossi- 
ble for him to irrigato his crop cfTcotively P — No doubt. 

209. Q. Yon say on certain inundation canals water 
should not bo supplied during tho cold weather, what do yon 
propose to do with the water so withdrown P Bo yon pro- 
pose to supply it to other places P— No. to lot it go to tho rivers. 

210. Q. Why P — The tadir lands are better for not 
rcoeiving it, the whole object is to protect tbo people against 
thcnwclvcsond prevent water-logging. 

211. Q. Are tbo ryots not the best judge of that P— No. 

212. Q. Yon said that on tho Ghaggar Canal neopio would 
not take water in certain seasons r— No, on tho Ghaggar 
canals they would not take it in o year of heavy rainfall, 
bceauFO they don’t wont it $ lost year was n year of splendid 
floods bnt the people did not requiro water. 

218. Q, In ordinary years they would take it P— Yes, but 
in ordiiiaty years wo liavo not got tho water. 

214. Q. Have any experiments been made to detormino 
tho duty of water, to find out if tho partionlar quantity of 
water allowed to a field offcctsthe nrodneoP — 1 cannot snjr. 
Tho Borenno Authorities bare I bclioro made some experi- 
ments. 

215. Q. Yon cannot tell if a partionlar oanol is doing its 
full duty or not P — It is diflienIt.tD say what is the fnll dnty, 
I don't think on nny canals wo have come to tbo mnximnin 
dnty, 

21G. Q. Boes not the question of outturn oomo into that P 
—I don’t think wo nro in n position to test tho outturn ; tbo 
BoUlomont ofiicors may have done it. 

'217. Q. (ilfr. TFifson.)— Speaking gonornlly, having 
regard to tho inundation canals in the river valleys of the 
Punjab, has not much money been nnprofitably spent, and 
conld not tho present area of irrigation hnvo boon attained 
by a smaller cxpcDdituro of money P— Yes. 

218. Q. Can yon say whoso money has been wasted in 
this way?— I cannot say — in the old oanais it wos simply 
tho labour of the oiiltivator. 

210. Q. I don’t refer so mueh to old canals as tbo canals 
of the last 60 years P— I cannot say. 

220. Q. A great deal of money has been spent unprofit- 
ably there by private individuals or local bodies and not by 
Government P— I dare say. 

221. Q. Could not a great deal liavo been saved if there 
had been a survey of the lond and proper profcssionsl advice 
token P—Unqnestiouably thocansls would have been laid 
out on hotter lines. 

222. Q. Is it not the case that tho people were not in n 
porition to got the survey done P— The.oonld not have done 
it themsFlvcB, 

223. Q. Is there not still a very largo area in the river 
Tolleys thot has not been surveyed by Government ?— There 
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Mr. Freslon. we some areas bnl not very largo : there are some areas on 
whiohrre are working of which wo have not complete enrrojs. 

2 Not. 01. 224. Q. ITe were told yesterday 'that a complete snrrey 

has not been made of the area irrigated by the Multan in- 
undation canals P— No. 

225. Q. Ton know something of the levels of the oonnlty 
in the Thai P — Yes. 

226. Q. And tho parts that arc under snrTey in the river 
valleys of the Punjab would not take very long to anivcy P — 
No. 

227. Q. Yon said the survey of tho Sind-Sagat Thai 
would cost 6 lakhsP— That is a pure shot. I think tj.e 
Lower Bari Doab was estimated for at 13 lakhs ; it will be 
certainly more than three times that, probably 6 lakhs. 

328. Q. Would that 6 takhs not be ample to complete the 
survey of the river valleys of tho Funjah P — Yes. 

229. Q. Would it not bo better spent than in a survey of 
tho Thai P— At present, wo arc going to make only a preli- 
minary survey. 

230. Q. If you had to decide on yonrpresent knowledge? 
—I would not at present advocate the detailed sntvey of the 
Thai at all ; and I would take up the river rallcy survey 
bit by bit as we were reody to mako a canal lather thou 
complete the whole at once. 

231. Q,. 'Vbomon4swo\\ld.hotaotcpto6tabl5ap6ntthanon 
the Thai according to your present views ? — I eauuot say ; if 
the Sind.S.igar Caaal is made it might ho moro profitable. 

233. Q If yon h.ad a complete detailed survey of tho 
river valleys would you bo in a position to eay whieb project 
abonid first receive attention ?— 1 think a detailed survey 
would only help us to make the canal ; only the Civil ofiiecrs 
could say wliioh was the most promising. 

238. Q. Would not tho Civil officer bo in a better posi- 
tion to judge if he had the levels P — No; I think it is a 
question of soil, suh-soil water, etc. 

23t. Q. When you have to prepare a scheme for a c.nnal, 
is it not the fiist thing to mufcc a detailed suncy of the 
connliy ? — yes. 

385. Q. Is not your knowlcdpo of the ndvnnlsges or dis- 
ndvantages v^ry vague until you have tho levels?- Yes. 

236. Q. Also ns regards the ndvnntago of making tho 
canal at all?— It might bo most ndvantnceous to make the 
cmni, b'lt the levels will not help you to decide that: they 
help yon to deoi.io whether o canal is possible, not whether 
it is advantageous. 

287. Q. \tliat is the cost of the Lower Bari Doab 
scheme? — ^832J lakhs. 

2SS. Q. What is the ultimate net profit on that sum ? 
— 9'7 per cent. 

239. Q. How long would it ho boforo thoio was any not 
profit? — i9 years. 

240. Q. If yon were told that in the next ten years 
you would be given n crorc ot lupee.s for inu.idntion canals 
ns soon ns yon cuuld show tlmt on any srheme Government 
would receive a net profit of 10 per vent, could yon not 
work out a number of sehoincs that would give that pronii.-e, 
cither in improving the existing oan.sls or in other schemes P 
— Yes. 1 ut 1 would not like to be lied to 10 per cent. 

241. Q. And tho profit would come in iinracdiatcly ? — 
W'd should not have to wait so long ns 10 y cars. 

242. Q. Wonld not the increased return from improve- 
ments on inundation cat nis come in almost iiiimcdiatcly P— 
Yes. 

243. Q. W ould it not ben moro profitahlc financial trans- 
action to spend a crorc, if ovnilnblo, on such impravcmenls 
wlitcli would bring in a net profit immediately than on a 
schoire which will only bring in 10 percent, after niapsc of 
10 years? — 1 am not sure; there are such n nnmbcr of 
wncerlain items. Small improvsmonla on inundation canals 
wonld bring in n qnick return but nbnt tbc rotiirn would be 
it is difiiciilt to say : at present the rotes on most of tho 
innndation ennnls nro so low thnl they do not promise well ; 
on tbo inniidation canals of tbo Indns wo don’t get more 
than l-San acre.on EOmo c.'inals wo only get 6 annas an 
aero. This estimate «f the Lower Bari Dosb Canal is based on 
things that we know, water nito and cost of maintonnnoo. 

344. Q. Yon mentioaed that there were sevorol schemes 
for improvement of innndation canals or the construotion of 
new innndation canals ready P— Yes. 

245. Q. If yon were told that whatevor money yon wanted 
for survey in such tracts would be given at once and for 


whiohevor sebemos yon conld send np which gave a promise 
of S por cent, net profit, conld yon not proparo a gonsider- 
ablo nnmber of such sebomes very soon P— Yes. 

246. Q. And tbc oxpenditnre would bo financially pro- 
fitable to Governmont P— Unquestionably. 

247. Q. Is there not a considerablo complication in 
Sb,abpnT because some of tbc oannls are Frorincial and some 
Imperial P — No, I think there is no complic.stion because 
they are quite distinct; the Baniwah is Frovincial, the 
only other Frovincial canals are two on the right bank of 
the Indus. 

218. Q. I mean comp1io.ition of focconnts i yon have to 
keep separate sots of nceoants ; it would be simpler to have 
them under ono heidP— Yos. 

240. Q. Yon think it wonld bo an advantage to the Fro- 
vinco if oil the Imperial canals were provincialized ?— Yes ; 
it is not BO much a matter of aecannts as that tho Froviuco 
shonid got B share of tho benefits of irrigation, which it 
docs not at present get. 

250. Q. He you think it is ndvisablo to cncourngc the 
incroaso of private canals P— I am strongly against it. 

261. Q. And of District Foard Canals? — No, this it 
the age of spceialisb, and if yon have a special Department 
to do tho work it liad bettor be done by that Department. 

252. Q. You think thnt new canals in tho lower part of 
fbc Punjab should bo under tbo control of the Irrigation 
Department P — Yes. 

263. Q. Imperial or Frovincial as tbo case might bo P — 
I think that it is immaterial. 

_ 254. Q. Is it not tbs case that Government sbonld eon* 
eider tbcmielvcs responsible for all development of irriga* 
tion all along tho Pnnjab rivers P — Yes. 

266. Q. Might it nut be ndvisahir, as in the cose of 
cansls, that the Irrigation Depailment should take some 
account of well itrigatinn and develop that abo F— 1 am not 
quite enre that they ore in the same category as canals 
because you aro not going to administer a well. 

266. Q. lYo havo bad it in oridcnce that the peasants 
nre often in diifieultics ns to wboro to make a well and bow 
best to make it, that help conld be given by the use ot 
boring tools and expert advice as to wlicro they conld best 
build their wells : conld not ofiiecrs ot the Irrigation Depart- 
lucnt giro them eonsiderablo help in tbo matter in fntnrc p 
— I don’t think we have any very spoeial knowledge os to tho 
best sites, we eonld make borings or sink wells for them. I 
nnderstood yon referred to the administering of a n cll. 

237. Q. No, onl^ to giro what help eould be given 
through tho Irrigntion Department ?— Yes, certainly, 

238, Q. Thero is no other Department ot Govomment 
that eould do it so well? — ^No. 

259. Q. Talking about the effeet of weirs on the river 
levels below, yon said that by deeponing inundation canals 
you had ronntoiueted any cITcct that tlio weirs had on 
rvdnoing tho level ot tho water?— Yes. 

260. Q, Colonel Grey said.'that a largo snmliadbcon spent 
in Bahawalpnr without any help from tho Local Govern- 
ment. Has anything been done in the same way at tho 
cost of Government to coontemot the cffoct npon private in- 
nndntion canals or private owners of land?— Not to my 
knowledge s on the rivers where wo havo uoirs there aro very 
few private oannls ; there is one in Multan ; onr weir has not 
begun to act there. I don't know if the Multan owner bas- 
dono anythiitg in the mutter. 

261. Q. So far nothing bss been done to connteraet the 
olTcct of tbo opening of canals on the land of private oinicrs 
not irrigated by Governmont canals ; anything that hits 
been done was nt the expense of tlio people r— I daresay. I 
havo no knowledge. 

262. Q. About the uso of the siirplns water— is it tbo case 
that after the Jhcliim Canal has hccii oponed, there willstill 
be a certain ampins of cold wcatlirr supply in the joint 
Chenah and Jlielum ? — Unquestionably. 

263. Q. Wonld there boa snrplas in the dholnmp — ^Yes. 

26 i. Q. How do yon propose to utilize that anrplns water 
in future?— Probably by the construction of a weir some- 
wlicre at the head of tho Multan District to give early and 
late waterings to the Chenah scries of inundation canals. 

265, Q. Will that ntilize the whole P — I cannot tell jnst 
now ; I don't know what the volume will he. The Mazauar- 
garb canals would be linked np. I don’t know where ciso 
you could utilizo it. ' 
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2C6. Q. ‘Would it 1>e n ^eut odTuntago if you could sup- 
pl;^ tlic Sidhnat cuuale from tho Chenub I — Yo^. Tbo Sidh- 
zmi Irrigation is precarious in some years. 

207. Q. If yon Iwd a woir bete wbiob beld up the cold 
'weather supply, would that not civo yon o supply in tbo 
Sidbnai?— It would havo to go back 12 miles (explained on 
map). 

208. Q. You said it would bo diffioult to take thcCbonab 
across tho Deg, could yon not take it across the Ravi at less 
espouse P— Yes. 

269. Q. It is possible ns regards levels, if there is spare 
water, to turn tho Sirhind CnunI into tho Hiesar Dis- 
trict P—Yo-s, 000 great diifieully is tho political difficulty of 
Oarrying water through Patiala. 

270. Q. And also into the trant oast of that ? — 'Tes. 

^ 271. Q. (Afr. Zidetron.)— 'Would water be available ?— 
Not without restriction elsewhere. 

• 272. Q. (A/}’. TTi'isen.)— Is tlioro not exoassivo irrigation 
in tho Iiudliiana District ?— No, tho percentage of irrigation 
is less than in Fazilka. 

278. Q. Is not well irrigation nvitiloblc P— Yes. Fazilka 
gets a much larger pcrrcnt.ago j thoi-o wo aro irrigating 37 
per cent, and up above not more than 25 to 28 per eent. 

27d. Q. Yon can at all events get a certain amount of 
water by taking it from tracts where woll irrigatio o is 
peesiblo r— Yea. ■ — 

' 276. Q. ‘SKtiiliJr flint 'nor ^inrnfettor distrilnlion of the 
-Vfttor— n moro widespread distiibution of its benefit P — 
Yes, I think so. 

276. Q. Yon spoko nbaut the Ghnggar e.-mals in dry 
. yoatr. drying np, and in wet yenpt carrj inp water which 

nobody wanted. These are extremes P— Yes, Lnt that covers 
every yc.ar of our experience. 

277. Q. Is It not the case that the <jh3gg.aT C.anal gives 
yon a belter command of whnt water there is P — I doubt if 
U will ever V a valuable famine aaict. 

278. Q. In conr-o of years you will bo able to mako 
better use of it, and it will no doubt be a considerable pro- 
teotion against famine?— Yes, whnlcver water Ibtrc is will 
bs made better use of. 

279. Q. Yon havo bad some experience of connterarllng 
waterdogginp. A pood deal of advance has been made in 
fcvcral tracts ? — Yes. 

280. Q.. It is not imposdblo to rcinedv water-logging ? 
—No. In Kornal and paits of tho Dari Donh a goM deol 
hits been done. 


, .Q" Oo Chenab Canal there aro about half a Jlfi., 

dozen diileront rates, yon are in favonr of odnsoDdaiing " - 
these rates P-Yes. . ** 2 Nov. 01. 

282. Q. You are in favonr of difibrentiating the rates ' 
according to tho qualities of tho soil?— Yes, unquestionably. 

288. Q. At present wc have the same scale of ocoupiers' 
rates thronghonl the whole of tho canal area P-iNot quite. 

284. Q. Tho oeonpiers' rate is a very low ono for good 
soil P— I don’t think so. 

285. Q. Tho total demand is low? — ^Yoa, it is low I 
think for tho best soil. 


286. Q. Thera nro cnnsidcrabla blocks of land on wbioh 
a higher rata is possible P— Yes. 

287. Q. What is the effect of cultivation on poor soil 
and having a high rato for tho use of water?— Wo ore 
Laving dimeulty in potting Ihii. poor land taken up. 

28 S. Q. And the result will be that a considerable urea 
of iioor soil will not hear tho cost of cultivation P -Yes. 

299. Q. The value of w.ater is greater on good land than 
poor land P —Yes. 


290. Q,. Is it net very adrisablo ^to first irrigate what 
good land is available and then nfiotwards to try ns fur ns 
you esn to reach tlie poor land? — Yes, certainly. 


lOl. <1. loii DnVf yiiotcairoii, 

Btrarhoy in 1807. Is it not the ease that In 
man.ngemcnt of tlio canals was in the hands of the DovenLo 
officers ; they managed tho ehher, they worked tlie canals 
and the irrigation officer had no control on these inunda- 
tion eanols P — I think that ho hud tho samo control as ho 
has now — it is a matter of hlstoiy. Tho management is not 
now wholly in onr hands. 

292. Q. Not in Aluzaffarearli ? — ^Wo didn’t get charge 
of them till 1880. In tlio Indus canals I don’t think 
there has been any diffoionco. 

293. Q. Is it tho rn<o that tho management of these 
canals Is entirely In the hands of tbo Iirigntion officers P— 
Wc simply allow tho water into tho canal, but don’t know 
where tt goes. 


29.1. fj. You manage the »ilt elenrnneea P— But not the 
distribntion of supply. 

295. Q- What Colonel StmoUcy wonted to do has been 
done since 1807, is that not tho ca«e P— I am not nwaro that 
there is any diffcronec. I think tho onnnis woold bo more 
efficient if wo wero in touch with the cultivators. 


WiTKBss 19 — AIs/ob W. B. JIobtok, G.B., Executive Fngincer, Multan. 


1. Q. {Tho President-'^ — Yon nio in chargo of tfio AIul- 
tan Inundation canals?— Yes. 

2. Q,. How long have you been in charge of them P— 
Nearly four yrars. 

3. Q. I think (ho point yon jiroposn to give evidence 
on is that there nra certain fanits with reg.ird to the caiiaU 
tliat should bo remedied ?— Yes, chiefly with regard to tho 
length of tbo water-courses. 

4. Q. Has that affected irrigation injuriouiily?— Y'es, 
there is a great I0-9 of water ; it would be belter if you had 
dUtributavics to distribute the svotec on both aides, instead 
of long direct watcr-conrscs from the main canal. 

6. Q- You pay tho propo-ed Oardn lagdna eolicmc of 
remodelling would incrcaso tho irrigatod area P — Yes, un- 
doubtedly. 

0. Q. Coneiderably?--! don't Know exactly how much. 

7. Q. What sort of percentage would yon get on the cost 
of the bcbcnio P —11 per cent. 

8. Q. (Afr. ZTsyAcim.)— Have you got any rcmodolling 
scliomoP — 'I hat is one. 

9. Q. Have the details been worked out P —Yes. 

10. Q. You could go ahead at oiicc, if you had tho 
money P— Yes. 

11. 0 ,. Ato there other sclicmos which are feasible in the 
Alnllan DistriciP— Schemes for tho wholo distiict could bo 
worked out. 

12. Q. This is tlic only one that has been worked out P 
—Yes, 


13. Q. When sens it worked out?— About two years JlZoyor 

ago : it IS very old ; it date^ originally from 1884. AZorfon. 

14. Q. So far os you can judge, will tho other schemes 

for remodelling pay ns well P— I don’t thiuk they will pay 2 Nov. D l. 
n.« well. ' 

16. Q. Do you think they would pay half as well?— 

Thoy would pay 8 to 9 per cent. 

16. Q. What aro the bonofits ?— Incrcaseil area. 

17 . Q. And a larger duty from water?— Yes, half tho 
water is wasted just now. 

19. Q, Has coch villoge its own wntoi-conrso?— Ho, 
fomo of tlicpo woter-courscs servo several villagca. 

19. Q. Yon Imvo no record ot tho irrigotion from each 
wotcr-courio P — No. 

20 . Q. Is tho management in your hands entirely P— 

Yes. 

21. Q. Do the District Boards finance tho canals P— No j 
they simply build bridges ; tUoy get no lucomo. 

23, Q. (The President.)— Brno you any experience of 
Diatrioi Board manngomout P — No. 

28. Q. Aro onnnis kept clear by ehher labour?— No; 
that’s been abolished. 

24. Q. When was tho ohongc made ?— This year on two 
canals 

26. Q. Tlio ebango was made in your time f— Yes. 

20. Q Why wos tho olmngo made P— It was an anti- 
quated system. 
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2Iajor 27. Q. Have yon had actnal experience of working Uje 
Morton, ehhtr eyaiom ? — Vce. 

23. Q. How did it work P— It created a great deal of 

! Nov. 01. tronble, becanse people were contianally absent. 

29 Q. IVere there enob diificalties that on their account 
it was advisable to aubslitnte a water-eess forcAAerP— ^es, 
but probably tbo chief reason for abolishing it was to get 
money to improve the canal. Under the cAAci* system 
conid not get the labonr for improvements ; wo could not 
uell use the labour of one water-course for improving 
another. 

30. Q Do you think the change was nopnlar? — I liave 
never heaid any complaints since the ebauge was intro- 
dncrd. 


46 Q. Is 1 in 10,000 the general slope ? — Tes. 

46. Q. (Mr, n’iison.)— Did von carry ontanr clearances 
last year by cash payments in place of chher P — "We took up 
two oanals to begin with. 

47. Q. Last winter bad you any difficulty in getting 
labonr? — ^Not the least. 

48. fj. Do yon anticipate any difficulty this winter ? — 
None ; we will begin much earlier. 

49. Q. One disadvantage of the ehier labour is that you 
conid not get cleamnccs finished in good time ? — Yes. 

60. Q. Were the clearances generally finished by tbo 
Ifitbof March? — Not generally ; after I'C days yon could 
not call on tbs cAAcr. 


31. Q. (il/V*. MiyAnm )— How long bavo you been in this 

Division ?— Nearly four years. 

32. Q. The Sidbnni Canal is in your division?— Yea. 

S3 Q. You wore in charge daring the two disastrous 
years?— Y'es. 

34. Q. What did your irrigation fall to? — 28, 000 acres. 

35. Q. How much Haraha had you in 1898'99? — I 
think 80 to 90 per cent. 

36. Q Who assesses ' this Uiaraha ? — The Civil auth- 
orities i tbeie is no check by the Canal establishment. 

37. Q. I think there was a condition that these villages 
in tbo Sidbnai should aink w-IlsV — yes. 

38. O y>-uo these wells irrigate in a dry yearf^yw 

, - wuum, but there arc not very many. ■* 

30. Q. Have they made wells to the extent they ^ere 
required to P — No. 

40. Q. What was Iho rule? — I don’t think there Waa any 
rule l«id do vn. 

Mr. initon. I think there was. 


61. Q. As a tact were the clearances generally finished 
in good time ? — think the first year 1 had charge of the 
canal wo had eomo delays, but not much. 

62. Q. Under the new system won't yon he ohlo to finish 
o'earanccs much sooner? — Certainly, by the beginning of 
April. 

63. Q. And if it were desirable to open canals earlier yon 
canid clear them earlier ?— I don’t think you ever want to 
open them beforo the lost ten days of April. 

64. Q. You say you estimate tho net profit of this 

remodelling scheme at 11 per cent. ? — Yes. ; 

65. Q. In estimating the income you expecUto have a 

larger^ area of irn'gntfon.&- / 

66. Q. Is it not tbo ease that the presw?? 

which are charged arc fixed low os merely a taaintenob^. 
rate? — Yes. _ics. 

67. Q. Is there any reason why tho Br-_‘....tt>u will now 
he irrigated for the first time should be assessed at this low 
orenpiers' rate ?— No, except that there might be diffionlty 
with two rates. 


41. Q. (Mr. Bigham.) Have you any fignres tq si,ow 
the number of wells ? — No. 

42. Q. Hew did tho people themselves like the snhstitn- 
tiim of water-rates for the ehhor system ? — When ij 
first going to he introduced the people said they did nq^ 
it; now they take it guito quietly; they like it o^j the 
whole;'thcy say the canals aro likely to improve undq]. the 
new arrangements. 

43. Q. Was it not a fact that on the Chenah canals 
there was a wry high percentage of absentees on the chher 
system ?— Yes. 

44. Q. WIint is the slope of these canals ? — 1 in 10 OOO t 

it goes up to 1 in 6,090. ' ' 


68. Q. The occupiers' rotes have been fixed not for the 
term of the settlement, hnt can he revised at all events after 
five years? -The Government of India said they probably 
would be revised after five years. 

69. Q,. Thoro is no reason why that new area should not 
pay the higher rate ?— You would have to do it on the 
whole canal. 

60. Q. Tho conslmction 6f this distributary will reduce 
the expense of maintenance P— Y'es. 

Cl. Q. So even tho old irrigation might ho charged a 
higher rate ?— Yes. 

63. Q. It would ho fair to do so ? —Yes ; tho land- 
revenue is fiuotuating and the now cultivation will be 
assessed. 


The Fifth and Si^tJ, days' Sittings were held in Sind. 


SEVENTH DAY. 


Lahore 8th November 1901- 


Witness 20-TheHos’BLB Mb. J.M. Dock, I.C.^., Officiating Chief Secretary to Iho Govomment of the Punjab. 
Memorandum on irrigation and drainage questions in Umhalla and Karnal. 


Mr. J. M. Introdueiorg — I was Settlement Officer of the tTagqdhri 

Douit. Tahsil of Umbnila and tho Thanesar and Kaithal f^hsils 
■ and the Indri Fargana of Karnal from tho end of ISte to 

8 Nov. 01 the heginning of 1839. Tho Thanesar Tahsil of 

— — was then part of the Umhalla District and was knor^g as 


the Fipli Tahsil. Since 1889 I have had no official connec- 
tion with either the Karnal or the Umhalla District, and 
this fact must flatly lesson the viduc of any information 
which I can give to the Commission on the subject of 
this note. 
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2. General deeeription of tract.— 1 wrote in 1 884 n note* 

• Printed In PnnJ.b Go: from hill etreams 

TCioment. Bevenve (Irrlga* m tne tr&Ot which 1 was th^n 
ttim), Froceedinge, Ho. 7 ol settling, in whioh 1 , dealt with 
Uarisss, the action of aeren streants — the 

Som,-Bal>Bbi, Ohantang, Sarnsti, Uarlianda, .TJmla, and 
Ghaggar. The drst four troTerse the Jagadhri Tahsil, 

' and the whole conne ,of the Soni, -which flows into the 
JnmnRi lies in that tahsil, In Jagadhri the hill streams 
do more good than harm, and produce no water-logging. 
IVo are^ only ooncemed really with the action of the 
streams in the great plain which stretches to the sonth 
and west of the North Western Bailwavi which runs from 
Saharaiipur to Aiahala parallel with the hills and at a dis- 
tance of SO or 40 miles from them. 1 Tsntnro to quote 
a description of this plain which I wrote in 1891 “ To 
the sonih and west a great plain of atlfl learn and hard 
rice land stretches nway towards the arid Hariana and 
Bagar tiocts of Hisssr and the Jangal country of Patiala. 

' Going southwards and westwards the,miufall becomes more 
and more scanty and uncertain, and ‘tl'C wnter-lerel sinks 
rapidly, till in tho south of Eaithol (he yearly fall averaites 
only 16 or 1? inches, and water is reached at a depth of 
180 feet. With rcrere labour and the help of expensive 
'BisKX'^'sis.wi.'dSo. wJsm, 

as low as 50 or even CO feet, Where it falls still lower 
the sturdiest peasant finds that irrigation will not pay, and 
the harvests depend on what the heavens send them. Under 
these cirenmstaness the orops consist in the khnrif of 
millets and nnlsas, and in the rabi of tape and gram. _ The 
people look much to their cattle for their moans of liveli- 
hood, and in good seasons the pasture is abnndant. Where 
the rainfall exceeds 24 or 25 inches the eultnrablo waste is 
coveted with stroi-g dhak jangd, and where it is loss, with 
n sparser growth of Jana and jal. Tho whole of this 
thirsty plain is liable to severe dtougMe, the harvests ore 
most prccariotts, and fallnte reaches tho level of famine 
oveiy seven or eight years. Herds of starving oattle are 
driven off to the Jnmna and tho Siwaliks. hinny die there, 
and the mortality among those whioh remain behind is 
enormons. In the north indeed the Chnotang, the Sarnsti, 
the Ghaggar, and the Umla in its lower reaohes after H 
has dropjped its fertillring silt, overflow part of the plain 
in the rainy season, hat Uio lioods are most caprioions, and 
the inundated tmots fluetnate between droiightand drowning, 
while their population is scourged with fever ond pncii- 
moiiin, nod between disease and uncertain harvests, is in o 
very depressed condition. The uplands lying beyond the 
flooded xona are healthy, and have n sturtj nnd_ not nn- 
prosperous population." A lorge part of this plain is known 
as the Nardok or merciless country. The name is popularly 
supposed to have been given to it on aco mnt to the cruelty 
of its inhabitants, a quality which 1 never notiot-d in them. 
It may be more apprcpiiatelr applied to the intraotohility 
of its soil and the precariousness of its harvcals. Daring 
the four ymrs that I ohsorved the harvests of the large 
Nardak L'irole in Enithol the area on which crops wore 
bnnested varied from 24 to 03 per cent, of the recorded 
cultivated nrea, tlis nrorage being 59 p-r cent. The figure 
of 24 refers to the year 1883-84, which was one of gieat 
drought. Between the beginning of June 1883 end the 
end of Septemher there were 1c-<b than six inches of rain, 
and onc*nalf of the whole fell in tho first fortnight of 
Beptemheri In tlio Kardak the sawings wore fur bcloir 
the average, and 62 per cent, of the khsrif crops sown 
failed. From October to the end of March less tlmn an 
inch of rain foil. There was no rabi harvest cxCLpt in a 
few estates in the extreme south, which are watered by a 
brunoh of the Western Jumna Canal, and in a few villages 
on the norlhem edge of the circle which have worknhio 
wells. A failure of spring 'crops would have been little 
regarded, if there lind been gia-sand water for tho cattle. 
But the failure of the summer rains onused a grass fnmine 
and tho khsrif yielded no foddor. All tho tanks dried 
up- The cattle wore driven off in large numbere to tho 
lowlands along the Sarnsti, to the Ganges valley, and to 
' the bills, dna many never returned. The condition of the 
Nardak has been immensely improved since I settled 
Kamnl-Umh.illa by the construction of the Sitsa Branch 
of the Wertem Jumna Caiinl and of the Nardak llajtslin. 
Tho part of the bed of the Chantniig stream which 
traverses the Nardak to the louth of the Sirsa Branch 
has nlso been canalized. 

8. Xhe Sotn,—Ol the seven streams which I have mention- 
ed the Som Ties to tho oast of the watershed which separates 
the vallep of the Jumna and Ganges from that of the 
rivers which find their woy_ into the Indian Ocean. It is a 
' wide saudy oho, bnt owing to the oonformntion of tho 


conntry does not penetrate far into the plains before it falls 
into the J urnna. Its silt is good, arid its floods on the 
whole very beneficial. The Kmperor Akbar once ordered it 
to be diverted into the Cbautang, bnt though their head 
waters are not far distant from each other it is doubtful 
whether modem Engineers would attempt the feat, whioh 
Lieutenant (artcrwar£ Sir Henry) Durand long ago pro- 
nonneed , to be impossible. The Som when in flood gives a 
good deal of trouble to the Engineeis of the -Western 
Jumna Canal. 

4. Chiraeter ef other ttfeame — The other strenins He to 
the west of the watershed, nnd the waters of three of them, 
the c'orasti, Uurhanda, and Umla, find their way into the 
Ghaggar, which finally loses itself in the sands of Bikaner, 
The liakshi and Sarustt are drainage channels originating 
in the plains at some distance fi-om the hills, the other 
streams rise in the hills. All streams of the latter class In 
the IGirnol and Umballa Districts begin as shallow and 
fairly wide sandy channels and end in narrow canal-libe 
clayey ^bods. During the first stage tbeir notion is very 
beneficial from an agrieiiltnrnl point of view. The silt 
fpread ever noighbnnring lands when freshets come down 
<8 fertilizln|', end no marted harm is done to the health of 
Ihe population. The passnge from a sandy channel to n 
•iraj^'oritirniahfii'lim'pdnli’^nero'tne stream 'nas luTCippcili 
all its silt, und honcofoith It hardens instead of softening 
the soil which it overflows. The water even without silt is 
of course immenselv valued in a country with a soanty ond 
extremely nnoertain rainfall, and an inlraotabls soil. The 
villngei on the banka block up the bed of the stream with 
bands to force the water over the land, and, if necessary, 
pnt i*p embankments to prevent its escape down aide 
channels In another direction. The bands tend to prodnoa 
sUting up of the main channel which siimctimes almost 
disappears. The side embankments are ont ronnd and 
have to he enlarged fr 'm time to time till we gat such 
elaborate mrks os existed when I was Settlement Officer on 
tho Sarusti at ATangna and Galadwa. The obitmotion of 
the natnml drainage of tho conntry by bands and embank- 
ments prevents tho fiends being carried ofi rapidly. The 
stiff soil absorbs water veiy slowly, and great marshes are 
formed in depressions, whioh last far into tlie oold weather, 
Tho above description applies speeially to the Sarnsti. 

5. "Rahthi and Ohaulanif.—'Sht liakshi and Chuutang 
are described in the no*e whioh I wrote in 18S4 and in 
paragraphs 11 and 12 of the Earnal Gazetteer. No useful 
Mipose woiijd be served by repeating that description here. 
Tlie canalization of the Luwer Chautang has been only 
recently completed. I have no informaticn as to how the 
Chautang Canal has worked up to date, but the aonthorn 
part^ of its channel was praotioally useless in my time, and 
any irrigation irom it vrill bo pure gain. The work was 
estimated to cost about- two lakhs. If it is desired to in- 
crease the supply of water in the Chautang thia oould pro- 
bably be done by putting up sinioe gates at Sultanpcr near 
Ladwn, whore tho greater part of the water is diverted into 
tbe^ Sornsti. There is an old decision regulating the 
division of the water at this point, bnt it has never been 
enforoed. I believe the Irrigation Offioore have taken levels 
pf the conntry traversed by the Rakshi and Chautang n ar 
Ladwa- 

6, The Sarunti.—l quote from the Koriial Gazetteer a 
description of the Sarnsti as it was 12 years ago when I 
was- Betilement Officer ' Since thou the Sarnsti Canal to he 
presently described has been dug : — 

''ThoSariiEti, the most sacred river in Northern India 
pfter the Ganges, does not rise in the hills, bnt begins in a 
large depression in the north of the Alnstofal ad Pargana 
of Jagadhri. For tho first 20 miles of its oourso it is nt- 
(Orly insignificant, its ohannol being frequently only marked 
py a shallow depression on the snrfaoo of tho ground, 
pud being often lost entirely. Like the Brahmans who 
trade on its sauetity, it lives on the oontrihntions of its 
poiglibonrs. It |s onl^ after a bmnoh from the Chantuiig 
loins it at Bhaini that it acquires a continuous channel, and 
|s wortiiy of being called a etream. The Ohoya, the Botan, 
pnd the Linda, which are prebably old ohanncls of the Mar- 
pando, join, and the united stream, known as tho Linda, 
ihlls into the Sarnsti near the border of the Earnal District 
A few miles lower down at Urnai the Morkanda pours iU 
waters into tho Sarnsti. The ohannel cannot contain the 
heavy Mnikaoda floods, and in the rains the oountry to the 
east of Pehowa is converted into _a great lake. At Fehowa 
the channel again' bocomes well 'define'd, and ibonce 'it runs 
west and soutli-wcst to the bolder of Patiala. At Galedwa 
neni Fehowa a large dam diverted tho water into the Bid- 
kiarwala Kband, a ohaanol originally dng by Bliai Lnl 
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Singh to feed the eaered Bidkiar tank at Kaithai. This 
embankment, which did much damage to the ^wer Satnsti 
rillogcs, wa» opened a few year* ago. At Gaidera a brnneh 
known as the Baha strikes o£E to the south-west, and its 
water is prcranled from returning to the main channel hy 
a strong esithen dam, or rather series of dams,_ erected at 
Mangna. and farced over the lands of the Naili Tillages in 
the neighbourhood of Kawaob, The old^bed of the Sarusti 
has become silted up at Guldcrn, andis 4 or6 feet ahore 
that of the Baha, the size of which has increased of late 
j'enrB. The Baba now takes all the water in small floods. 
The resnlt is that the seven or eight Baha Tillages seldom lose 
their spring harvest, bnt the people inhahiting them are 
rapidly dying ont from the eifccts of over-flooding. The 
Loner Naili villages, on the other hand, do not get t],eir 
fair share of the water cxeept in good yean whan every 
body has as much a<, or more than, they wnnt. At Kake- 
nar, a few miles lower down, an important channel takes oQ 
to the north-west and fills the grout jhil between Bapsar 
and Kakberi* The orerflowings of this marsh mn dosm 
a shallow bed known ns the Nat Nadi into another large 
jiiil in the sonth of Ubnna. Tbie in its tnm spills in high 
floods into the Fliara, which will he noticed presently. Tpe 
main channel continues to rnn westward and passes thruQi-k 
the north of the great Bajpnt estate of Siwan, for the itn- 
getion of which an important embankment known as the 
.^larJUniui .ia Jthwim .anmasJUia Jiad af Jtha atreom. * 

• • • At Bair, a mile or two lower down, a 

branch called the Fhara breahs away to the north-wrst, and, 
after following a winding eonrse for ten or twelve miles, 
leaves the tahsil at Kharak and soon afterwards fulls Jata 
the Gbaggnr. The bed of the Fhara at its month is not 
largo, hut, besides the water taken direct from the Barostj, 
it receives the drainage of the whole valley to the nort], nf 
that river, and, before it qnits the tahsil, it is a vary flgep 
end wide atream of the some character as the Ghaggnr itaelL 
It has becemo muoli larger since last settlement, and is ngt; 
in fact the m.ain channel, and in high floods is a visigjjt 
torrent which it is very difBcnlt to control Ten or clg^en 
of the Naili villages depend on the Fhara, and its offset, 

Baha, bnt ibeir irrigation is a bard problem, as it is 
cnlt to prevent all the water from cseaning nselessly jnto 
the Ghaggnr. Bveq.in ordinary floods the Fhara Wo„ig 
draw off the whole of the Sarusti water were it not for a 
small kaehehn dam called the“Bnwa]i, that is, Dtad” 
thrown across its mouth. The maintenance of this nm. 

bankment is of great importance for the irrigation of tke 
estates, about ten in nun her, on the Lower Sarosti, hut it 
is often broken by the force of the floods. Below Son 
Samsti proper has a very petty ohannel, and on the Fgt;a]a 
border its hed'eonusta of a depression a foot or two below 
the eurflsce of the conniiy, and an insignificant embjmit. 
mens at Andhii, known as the Belak baod, prevents ggy 
water from readiiiig the Fntiaia villages in ordinary ygnva, 
The irrigation on the Barnsti is managed by a sysiSot of 
dams and cuts. Above Biwnn there is usn.i11y euongh 
ivater to fill the enta and flood the lands witliont hlo^];,Qg 
up the main stream. But below Siwan almost every Sgtato 
has its own little dam thrown across the channel to 
water into the cots. A good deal could be done b,y }g(;„| 
effort to improve the present wasteful system of Irrig^ttion 
and to cheek the disease ooneeqnent cn water-logging.’* 

7. Tie Marhanda. — The Ssrnsii below Fcfaowa is egg]]y 
the hinrkanda after it has dropped its ailt. Higher 
Markanda isa wide sandy oho. It is a real hill 

and rises in the Siwaliks near Naban. In the rainy Season 
floods come down the Markandn with extraordinary ggj. 
denness and violence, nnd men and cattle ore snmejjjgej 
canght and carried away when crossing the bed. Xhe 
waters poor down numerous minor ohannels and Sprggj 
over the face of the connlry fur and wide, leaving, where 
the flow is slow, silt, nnd, where it is swift, sand. 7 {,g 
floods subside very rapidly. It must not be Bapi>osed t},gt 
they are unit rmly henefioial. Cases ate not nnknowp jg 
which the people of a village have lost in a single night all 
their stores of grain and hren loft without ro. fs to cover 
them, A late autumn flood at times carries away »r 
great quantities of maize which have been ent, hut peh- 
gainercd. The fortunes of villages, eqieciallj of those 
along the jn-er part of the river, are very flnctngtipw, 
Mneh sand is often depnsited and the strong west wihjg gf 
hlarcb blow it over the land which has escaped. B^t the 
good done by the Markanda far outweighs the losses it gees- 
sions. As alioady stated it joins the Barusti at Umtti, 

8. The I7«i7o.— In the Shnhsbnd Fargana of the 
Thonesar Tashsil the (Tmia is a stream of the same chn,gcter 
as the Markanda, but much smaller, Sinec the firgt jg. 
giiler settlement fifty yeais ago it has shifted its egupse 


a good deal eastwards, leaving Patiala and Amhsla villages! 
end depositing valnablo silt' in the south-west comer 
of the Sbahabad Fargana. Thia proeess is still going 
on. By the 'time it reaches the Fehowa border it has 
dropped nearly the whole of its silt, but its floods cover 
the flatxiee lands in the north of the Naili Oirele. In 
these rice lands coarse rieo is the prinoipal nnd often 
the only orep. The waters find their way along vari- 
ous old channels, the most important of which is 
coiled the “ Bskhli Khand. ” In the ^aili, the name by 
which the traet innndatcd by the Barnsti, Umla, and Gbag- 
gar is called, the inundations ate most eapricions and the 
risks of foilnre from drought and overflooding are very 
great. The former is no doubt tho worst evil, for, if the 
rice is drowned in the antnmn, spring crops of gram or 
wheat and gram mixed ean nanally ho sown. The effect 
of the floode on the health of the jicople is most injurious. 
The men are prostrated with fever in the rains, and nave to 
tnm out to plough the stiff soil for rabi crops wbiis it 
is still recking with moisture. Mouy are U-ft by fever and 
spleen too weak to withstand the winter cold and sneenmh 
to pnonmonia. I know nf no more wretobed tract than 
the eonntry lying between the TImla and the Ssmsti in 
the Pehowa Fargana. The popnlaiion would die ont were 
not brides imported from the healthy uplands,^ The men 
rarely grow to middle ago and are very often incapable of 
hejijsr flstbm. J onea asw a in osa of tho 

'villages, and fonnd cn enquiry that be owed bis abnormal 
vitality to n prolonged visit to the Andamans, from which 
he hod recently retnmed. A few miles farther west the 
Jats of tho high-lying Andarwar Circle are ns fine n 
peasantry as one tvonid desire to see. The Umla finally 
joins the Ghapgar near Bhagsl. The north of Fehowy 
is very flat, and the watershed between the_ Barnsti and the 
Umla is so low that it would not bo snrprising if the latter 
should some day hcoome a tribntaiy of the former stream. 

9. Tie Giaffffar.—Tbe Gbsgeae flows west and south- 
west near the northern border of the Koithal Tahsil^ to 
Rattakhern Lnkman, where it is joined by tho Patiala 
Nadi. Below this point it flows south on or near the 
boniidary of Kaithnl, which it re-enters at Urlana, A mile 
or two lower down it leaves the district finally, and soon 
after is inined by the Fhara Branch of tho Barnsti. At 
Bhagal,the Ghaggar is very wide and deep, and rarely 
overflom its banks, bnt fnrthei west the ohannel is 
not qnite so large, and in favourable 'years a considerable 
Dumber of villages is flooded. The inaudatiaus are 
utterly precariviie. The Ghaggar has two important 
tributaries in Ksitbal, the Untsarwali and Patiala Nadis. 
^0 former has two hnnohes, one mnning to Kubram 
in Fatinln, and the other to Arnauli in Kaithal and 
thence through the north-east corner of the Naili, till it 
joins the Ghaggar at Dhandawata. The Fatiala Nadi 
takes its name from the faot that it passes close to tho 
town of Fatiala, Tbenoe it flows south mrough the Foiradh 
traet till it joins the Ghaggar. A channel known ns the 
Fiiran, or old Ghngcnr, Issves the present stream at Bbanda- 
watn, and runs soutb-weat to Gulah, where it splits into 
two braiiolios, one g-ing west and tlie other south-west, 
and boih ultiiuBtcly rejoining the Ghaggar. Its bed is 
much silted up, and it is difficult to believe that the Ghag- 
gar once flowed in it. Bnt there is no doubt of the foot 
for we know from hietery that Timur’s army in 1393 or 
1899 rroBsed the Ghaggar by the gCurions old stone bridge 
nt Guluh (Elliot’s Indian Historians, Vol. Ill, page 430). 
All accounts show that 50 years ago tho Ghaggar was 
muoh smaller and shnllnwer, nnd therefore more easily 
oontrolled than it is now. A hnnd was put up by the Sikhs' 
every year at T.itiDnn, which must have done much to 
secure the proper flooding of the villages depending on 
the Puian, which are now in a very depressed state. 
Towards tho cloro of niy settlement the first five miles of tho 
Pnn» Nadi were cleared ont by the people under the gnide- 
anee of an active Settlement Superintendent, hat I do' not 
know whether tbu improvement tlien effeoled has been 
maintained. 

10, Schemes for improteaenl qf NaiK.— Tho tract water-' 
ed by the Ghapgar, the Umla, and the hamsll in the Kai- 
thai Talisil is m part waier-logged and is eveiy wheie oureed 
with violent fluctuations between drought and over-salnra- 
ticn. In liiaiiy parts of it the people are of wretebod phy- 
sique and chronically diseased. In 1801 a scheme was 
drawn up to remedy these evils. It eoniistcd of three 
parts— 

(1) A canal from the hlarkanda taking off some way 
above its jnnetion with tho Sarusti. 
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(2) A canal taking oIT from tko great mnrah to the 
cast of Pchowa knovn as tlie Sainaa Jhil, into 
vbioh the Sranati falls and which is also fed by 
the waters of the Markandn. 

(S) The straightening of the bed of the Sarnsii to the 
west of the Sainsa Jliil nod the romoTal of all 
hands. 

' 11. Projected Markanda Canal. — The Mnrknoda oanal 
wonld have irrigated estates in the Fehawa Forgana to the 
aonth of the Unila, and in the Kaithul Pargona— 

" (a) a few villages to the sonth of the Ghaggar, and 

(2i) a nnuber of estates to the north of the Sariisti. 

Tho valleys of iheso two streams are separated by a high 
.and dry tract called the Andarwar, where the dry crops are 
'cslrcmety preearions, bnt wells aronnmerons and the po< 
pulslion healthy. This tract wliioh conld, I believe, he irri- 
gated by thcHarkandn Canhli does not rcqniio irrigation, 
and this fort detracts from the vatne of the Markanda 
soherae, and milit-rlrs against its bring a linancial imccess, 
I hope the scheme will not be finailv dropp^ without far- 
ther cxamiiiation. The point to be ap-'cinll.r considered 
neois to me to lie whether the Markandn Cans] canid not 
be toiled into tho Foran Fnmeh of tho Ghaggar, and that 
branch be canalised, Tlie condition of the Tillages on tho 
Ftiran is rcry bud. It is abo a pity to loso an opportunity 
of bettering the wretched rilhiges in the Umla Nnili. 

The Saruiti Conn/.— The Ssrnsti O.innl was opened in 
1690. It takes oIT from the Stines Jhil.nndirricnteeTil- 
legcs to the s»nth of tho S.im*ti. In sanctioning it the 
Pnnjab Government looked on the project la^ly as one of 
sanitation. Too plan of the cnn.al is that ofa high level 
Rijfaaha. Thr villages which have bilberlo benefited from 
the Sarostl floods have the first claim on the waters of this 
eanal, and 1 Iiopc this will never ho overlooked. Sines the 
eanal was dug two extensions hare been made earrynog 
Water into tho dry uplends ontside the Samsli valley. If 
this has been done without injnring any Nalli estate U is 
Oil excellent move. Very persihly this is tho ca«o, for I do 
not think a canal of the capacity of the E.arosti Canal can 
have any fi»eat effect in dlniinishing the supply of water in 
the liowor Sarnsti in the rainy season considering rrhat 
heavy floods come down the Markandn. By draining oCT 
the water of the great Palnsa Jhil tho Sarusti ConnI mav 
hare improved the he ilth nf villages ek>*o to Foliowa, bnt 1 
do not thick its ioflneneo ou health can liave extended very 
far. 

13. Slraighteninj q/* »9arK.»/i.— The straightening of tho 
Bamvti, and tho removal of ail bands, nhieh formed the 
third part of tho original project, might do more In this 
respect. But I think worUould act vriy oautlouily ns re- 
gards any measure which will reduce tho area naturally flood- 
ed till wo are sore that we can aupply ^tho want in an- 
other way. The aaiiah area of the SO Nnill villages to the 
south of the Sarnsti as recorded at niy settlement was 1 8, COO 
acres, which is far in excess of tho whole area watered by 
the Sarusti Canal in tho very exceptional year 1000-ul. 
The informalioii on record os to hew far the Sarnsti Canal 
does supply tho wants of Ifoili estates arpr.ars to bo scaniy. 
A year or two ogo the Deputy Commissioner noted that 
only 17 of tho 30 Kaili villages raentioned above got water. 
Aloreover, all estates to the north of the Earosti ronst de- 
pend entirely on natural flooding till the Markandn Canal 
IS dag, and thongh the land on tho north bank ia lower 
than that to the sonth, I shouhl not bo prepared to say olT 
hand that it can bo fnlly flooded in yeais of ordinary’ rain- 
fall without bands. At present iliercforo I do not think tho 
local oiiiecrs should he told to forbid the ercetion of Iwnds 
in tho lied of the rlrcam, or that expenditnro should he in- 
cur!^ in straigliioning the channel. We must not take 
away the people's food m order to make them healthy. 

U. Irrigation from Sarutti Oanal and iealer'rafet 
eXaroed.— It was estimated in 1893 that the Sarusti Canal 
as originally designed wonld irrigate 11,000 acres. Tlio 
walcr-rates adopted were— 

Bs. A. P, ■ . 

Klee . • . . . 2 d 0 per aero 

Other khatif crops . #16 0 „ 

Babi crops . . . 0 18 0 n 

1 boUero the rate on rice has been inateased. Tho lands 


also pay iho land revenue asaceament imposed at scttlomont. 

Mr. T. M. 

The irrigation has been— 
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Acres. 

Dottie. 

8 Nov. 01. 

Kbnrif 1806 . . 

. 4,009 ■ 

4,118 

- 

fiabi 1807 . 

, 100 J 


Kharifl8D7. # . 
JtabilSOS . . • . 

. 0,164 ' 

. 2,740 : 

8,904 


RhnriflSOS . 

Sabi 1800 . 

8,410 
. 4,410 

[7,820 


Kharif 1800 . . . 

Bub! 1000 . 

. 2,266 
116 

[2,371 


Kharif 1000 . • . 

. 0,884 1 
. 0,877 J 

13,761 


Babi 1001 • . 



Tho dilTcroncc betweon tho figures for tho last two years' 
illostraio tho elTcct on tho working of a oanni of this sort 
of exceptional dronght and exceptional ^rainfiiU. Canals of 
the kind have little valno us protective famine works. 
Their irrigation shrinks cnormonsly in years of dronght or 
at tho very time when that from tho great perennial canals 
expands most rapidly. 

16. Capital expendtUn t, iiieone, and annual expendi- 
fttre.—Ttie ciiiitsl outlay has been Its. 1,16,000. Moat at 
this money was borrowed from Government by tbs District 
Bnard of iCsmal, and 4 per cent, interest is paid on tho 
loan. The rceeipts Horn water-rates have been— 




Bs. 

1807-03 . 

» • • • 

0,664 

160S-09 . 

• • • • 

11,031 

ISOO-IOOO 


0,134 

100001 . 

• • • • 

10,203 


ToTii 

40,011 


Areiage . 

10,000 

Tlie charges as repotted 

to me have been— 



Tssr. 

nepiln 
iBBlntenaDcea ' 

llittKiU 

Tetal. 



Bs. 

Its 

Bs. 

18Br*58 • • 


017 

4,013 

4 060 

1603-00 . 

• 

l,''8l 

2,400 

4.081 

1809-1000 

t 

1,467 

4,666 

6,012 

1000-01 . 


6,813 

3,635 

0,448 

Tofai. 

• 

0,668 

14,033 

2-1.601 

Average 

• 

2.407 

3,058 

0,126 


This seems to show that tho canal pays a small percentage 
on its original root. Bnt I do not feel confidence that 
the figures display Iho total yearly expenditure. There 
must bo some akilfed direction, even it it la only tbat of a 
UislTict Engineer, and notbing rcems to bo ehnrgod for 
that. But if it conld be shown that works which really 
improved the condition of tha WoiU paid nothing beyond 
their working oxpeoses or even wero maintained at soino 
finnnrini loss to Government, I would still advocate Ibcjr 
conslruoiion. The existence of a tract, in tho condition io 
which a largo part of tho Naili was when I know it, is^n 
fliagtnee to Government, if tho evils which exist can be in 
largo measure removed. It la for Engineers and Sanitary 
Oflwrs to say whether prsetical means exist of removing 
them. Nothing of any importaneo shonld ho done by 
Government ofUeers to rcgulnto tho notion of these streams 
withont the ndvica of skilled Engineers. Amatcnr cn- 
ginccilng is qnlto ont of place in dealing with the com- 
plicated drainage system of tho country within 60 miles 
of the hills. 

10. Conelution . — I must apologize for the many im- 
perfections of this nolo. I have liad to write it i^ sbort 
notice and very hurriedly, and I have had nothing otfiomlly 
to do with the subject to which it relates for many years. 

K S 
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Mr. J. M. 1. Q. {The Treiident.)—'Zaa. are acting CMef Secretary 
Jiouie. to tbe Punjab Goremniciit, I understand f — ^Yes. 

2. Q, For how long have jou held that appointcoent? — 

8^ or. 01. Jlighteen months. 

' g. Q. What was your previous experience in the Punjab? 

-J-^I was on the frontier for nearly three years in the Dera 
Uliaai Khan district^ and far a time 1 held the post of 
Junior Secretary to the Financial Uommiseioucr. 1 was 
Settlement Officer 'of Kamal and Umballa for six years, 
and fur short periods I was Deputy Commissioner in tbe 
districts of Montgomery, Jullnndur, and Gurdasputi and 1 
officiated as Commissioner of the l/ahore Divisiuo for IS 
months. I was at one time Senior SecFetaiy to the 
Financial Commissioner for 18 months, and later Offi* 
ciating Bevenne Secretary to the Punjab Gorernment for 
two years. 

4. Q. 'What is your feeling about the management and 
utility of the Inundation Canals of which we have seen a 
great deal in the Punjab? — I think their utility is enor- 
mous, but the weak point of the system is that in seasons 
of drought they dry up. 

5. Q. Do you think that money would be profitably spent 
in improving and remodelling them ? — 1 think we should 
cany our large perennial canals into tracts now watered by 
Inundation Canals where this can be done witbont water- 
logging ; tbe latter oonld not be entirely mplaced. In Mont- 
gomery, for instance, 1 have hod experience of the Bari 
river valley and was especially struck by the fact that river- 
ain conditions exist only in a very narrow strip, the soil 
in the riverain tract is very like that in the Bangor traet of 
Kamal, clean good loam, end water is 30 feet from tho 
surface within two or three miles of the river. Tbe CLenub 
Canal ia now being carried into this tract. 

6. Q. Wonld yon prefer to see the Inundation Canals 
treated like the lugger canala, or should they be more or less 
under local authorities ; for instance, take the Ferazeporo 
Canals ?— 1 look upon the Ferozepore system as entirely n 
thing apart; it was started nnder pecuiiiir conditions; 1 
think it baa been a ancoesa, hut 1 have always doubted whe- 
ther it would not have been wiser in Ferozepore to hare gone 
slowof and tTusted to the expansion of wells in that tract 
which would have taken place, rather than have undertaken 
these canals there ; they will be embarrassing in future in 

' connection with other sohemes. 

f. Q Do yon believe in District Boaida being able to 
mauage such canals ? — I think their management of such 
canals is a pure farce— it is really the management of the 
Deputy Commissioner ; they only provide the funds. 

8. Q. Do you tlimk tbe District Boards would rather be 
free ot responsibility P — As a matter of fact they do nothing 
extensive; they ooiild not find funds for works ; they wonld 
go to Government for alpanaiid the interest on that loan 
wonld be covered by the prufits of the canal ; the District 
Board would have nothing to do with tho management. 

9. Q. You give in mnr report a very ghastly account of 
the Maili tract in iLtmal. Are any other parts at bad us 
that ? — As regards health, 1 know of no tract that is anything 
like as bad as that. As regards depression, I consider large 
parts of the Sharokpnr tahsil of Lahore and the Kavi 'Ysiley 
in Montgomery onu parts of the Ajnnla tahsil in Amritsar 
arepeiennially depressed ; they have never got ti.eir hrttds 
above water. I am hopeful of the ^haIakpur tahsil now 
that irrigation is being extended from the Ungem branch of 

• the Chenab Canal into it ; it is also being carried into tbe 
Montgomeiy traet on tbe right bank of the Itavi ; tbe 
depression in Montgomery extends to both sides of the 
river. I hope with tho irriration that ia now being ex- 
tended wo may enre a great deal of the depression of those 
places. 

_ 10. Q. As regards Ajnala, what is the cause of depres- 
sion ? — There is a stream which mns through it ; its chan- 
nel is simply a clayey depression in the ground ; it is ex- 
tremely nneertain, in addition to that iu certain years tbe 
floods are disastrond. 

11. Q. 'Was the famine felt in thHe parte? — InSbarak- 
pnr tbe popnlstion went away to a considerable extent, bnt 
the femme was most distinotlj felt; there was a serious 
failnre iif erras and I found (1 was then officiating Com- 
missioner of Lahore} that there was a large area mortgaged 
to Sahnkars and they refused to give seed to their own ten- 
ants to enable them to sow their crops. Government stepped 
111 as regards giving seed to land-owners, bnt in tbe case of 
tenanU-ai-will we were powerless as they had no eeonritv 
to offer. 


12. Q. (Mr.Ibhetsoti .) — Which famine wes this?— The 
last famine. Belief measnres on a large scale were not re- 
quired ; tho Annhi Canal was re-exeavated, hat it never drew 
a Urge number of people. 

13. Q. [The Presidettt.) — IFo hare heard a good deal 
ahont tbe rati sowings being commenced nnder Inundation 
Canals and tbe work being carried on afterwards on wells P 
— That ia the foundation of the system on ordinary Inunda- 
tion Canals. 

14. Q. Do yon think any pmctical measnres should be 
taken for extending well irrigation ? —I think, os a matter 
of fact, there has been an enormous extension of well irriga- 
tion in the Punjab in the last 15 jesxs ; wells bare increas- 
ed by 20 per cent., rongbly ; that is not confined to one part 
of the province : it is general all over. I think the people 
sink wells freely wherever there is a likelihood of profit. 

15. Q. Are the hulk of wells started by iakavi advance* ? 
— No. Perhaps niuo ont of ten are started by private 
enterprise. 

16. Q. Do you think any simplification of tho procedure 
of taking advances wonld increase the number of wells P — If 
the object is to Increase the taking of takavi, I think 
It is a matter of getting the Deputy Commissioner to 
take a personal interest in it and giving him time to 
really go into the work bimseti. As regards the rules them- 
selves, 1 think I should he inclined to give every Bevenne 
Assistant power to sanction takavi loans and simply report 
wliat ho has done to the Deputy Couimissiouer. 1 should 
invest any experienced, Assistant Commissioner of tlic dis- 
trict with similar power ; I should allow them to take the 
actual money into camp and should encourage them to make 
enquiries on thu spot or send the Naib Tabsildur and 
Kannniigo to make enqniries, which are extremely simple. 
1 think the muin thing is the want of time on the part of 
Bevenne officers. 

17. Q. More than the necessary foimalities of procedure ? 
— 1 suppose formalities are required; at present the 
Deputy Commissioner when in camp ia overpowered with 
other work and the Bevenne Assistant and Assistant Com- 
missioner has no ; ower to saiietion grants, so the proeednre 
is that the application goes to the Tahsildnr and he takes it 
np when he likes ; gtadnally it filters bask, and finally the 
Deputy Commissioner passes an order when he has leisure 
to take it up. 

IB, Q. The only remedy is to increase tbe Civil establish- 
ment of the district?— Well, in the case of the Deputy Com- 
missioner it is ahsolntely necessary to give liim lielp m 
Magisterial work and not require him to take np mneb on- 
giosl criminal work. I wunid relieve him of some of his 
appellate criuiinal work and appelhitc revenne work and so 
give him more leisure. 

1B_ Q. Are these measures likely to come on P — I should 
not like to prophesy about tliat. I think we should improve 
matters by allowing the Bevenne Assistant not only to in- 
vestigate hut sanation grants and report the matter to the 
Deputy Commissioner. 

20. Q. Do yon think the Gi per cent, rate of iiileicet 
deters a man from taking an advance ?— 1 cannotthink 
that has had much elTect ; it is a low rate of interest. Bnt 
it is not a question 1 have gone into much, 

21. Q. Do yon know of any'measure which would lead to 
a larger Binking of well ? — 1 think the people are always 
ready to sink wells where it is a profitable undertaking. 1 
think tbe fact that in the last 16 years there has been an 
increase in tbe number of wells from 200, UOO to 250,000 
is a proof of that. 

22. Q. There must he a large tract where wells could be 
profitably sank hut are not ? — 1 don't think there is iimeh 
scope for exiensiou. 

28. Q. What is your feeling about private Inundation 
Canals ?-rMy feeling is that these gi eat perennial canals ^at 
ore being dug now ought to be able to fill np the whole area 
ot the Doahs except tbe very narrow strip's beside the rivers, 
inside that nsirow strip 1 don’t see why there should he any 
objection to private canals ; there will be sn objection to 
private canals which are carried into a tract at a distance 
from the liver; they wonld interfere with a large canal 
scheme. 

24. Q. Yon were Chief Secretary thronghont the last 
famine i — Yes, but as Chief Secretary I had uo direct deal- 
ing with famine matters. 

25. Q. Who prepared the famine worke programme ; is 
that done in tbe Pnbl'o Works Department altogether ?-~ 
Th® original idea was that they were sent np from diririct 
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•Tid ircic (orntinized by the Poblio Worki DepAttmFnt, and 
finally neecpted after approval by Gorernuent. 

. 2C. Q. I \rna atrnck by a remark by Major Abbott (re* 
' mark regardhiB Pindi*ghob read). Who aottlod that P — The 
i^ueation was earcfnlly conaidored ns to what trsota ivcro 
liable to famine and irhat were not, and in the ease of a dia- 
Uiot like Rawalpindi it would very natnrdly bo decided that 
certain of the tabsils need not bo taken into consideration ; 
it bos on onormona area, there are two hill tabsils, the eon* 
ditiona of wbiob are unlike those of the western district a — 
the inaccuTO tabsils in Rawalpindi are Fatelijang and Findi* 
gheb— and I tbink tbe order was not to prepare program* 
*nes of any tracts in which there was no distinct dunuerof 
famine. 

27 Q> I think the expcrienec of the last famine was 
that it showed itself where nobody expected it P — I should 
be quite prepared to ndniit that we may hare diawn the 
lines too close in the first list : the whole thing wits care* 
fnlly considered ; the first list made was revised and I 
think these tracts in the west of the Punjab were put in at 
that Inst revision of the lists. 

2S. Q. The programme once made and approved by tho 
Decal Government, it rests svith tho Public Works Depart- 
ment after that ? — I am not qnite familiar with the pruetss 
after that j the whole prooednre was laid down in the revised 
edition of the Famine Code, and it Las been revised a eceond 
time since then. 

2P. Q. Talking abont the Lower Bsri Donb Canal, Mr. 
Kitehin remarks that tho nrojei-t is n-gatded with vagne 
fear j you say the nonedy wonid he to run watcivonrsrs 
from this canal into the tract close to the river f — Ye«, 
if large Inundatian Cnn.sls had not been made here. 1 
think the probable fear Is that the head works of the 
1/iwer Pari Doaii Cnn.sl at Ilariko will injnriansly afiect 
the supply of the inimdatf-m canals at the beginning and 
end of the irrig.iting aeason. I think that is one ground 
of fear. 

.'if'. (J. (ATr. Jfjfic/rop,]'— Yon say that where wells can be 
profitably made and irrigatioii carried on yon think that 
tie progress already made is ns much as can he desired ? 
— 1 never considered the question wry earefiilly 1 1 think 
that is eo. where the progress is slow one would prohaMy 
find tl at it wa* doc isirily to the fact that wells are not 
extrauidinarily profiiablc ; iu sotnc jians of the Funjal. well* 
owners arc roa'ly in greater penury tlian the ordinary leniin* 
dar. 

31. <J. Whj" ?— ■Became of the expons" of replaring the 
hullochi ; n mart is not prosperous b*eatise he has a well. 

3?. Q. .Tnllnndnr is airrady full provided with wells P— It 
bus 2bVXiO wells iu an cxtretnelp small district. 

33. Q My recolleciion is that in Jnilundnr 65 per cent, 
of the cultivation is well land P— Yes, very probably. 

3d. 'Q. Do^n consider that well irrigation has reached its 
furthest limit in a tract of tliat eort r— -Not necessarily ; it 
would doptiid upon the soil of tho tract ; I darwsy yen will 
remember that nconrideruhlppatiof Julltmdiir, vs|)rcinlly 
in the west, is sandy and nnrvcn ; these landy tracts artnally 
extend into the Fbillourtahsil. 

36. Q. Why should not these sandy parts he well irrigat- 
ed ; why conld not svells be eonsirneted tlicre P —It is likely 
if one went into the thing that you would find the sub-rail 
is not well suited for well-sinking. 

SC. Q, When it is snggestrd, as it has been sn,gested, 
that wells should he sunk at Qovernmrnl expenra in parts of 
Hifsar which arc partienLarly exposed to famine and wlioro 
the water Is 100 to 120 feet below the surface, do yon tliiiik 
that any adequate protection from famine would be attaloed ? 
—None svhatevcr. 

37. Q. Yon think tliat Government would probably olgret 
to private canals bring token far away from the rivrni of the 
Doaba, as that would confliel with future irrigation schemes ; 
svcll supposing Government war not prepared tu lake np tinrts 
for 20 years or so, would it he worth while to encourage 
private enterpriso in that tract, even at the risk of paring 
FOmctbiiig at tho end to_ buy up private rights P— Yes, it 
might be worth while, if there was a largo measure of 
protection possible ; these enrols os a rule could not be 
canusl for into tbo land outside the immediate river 
valUya. I sbonld not object provided it was understood that 
Govemmeut could buy them out ot the end, ond would 
probably do so. 

38. Q. Ib 0 royalty taken in thccase of primte eanala P— 
The queetiiin wna raised in tho case of the Shalipnr Canals, 
and it was decided that a royalty should he taken. The 


Goremment of Indio objerted to the term " royalty ” in Jlfr. tT. M, 
connection with tbo now Minor Canals Bill. Douie. 

89. Q. Supposing that wo can take a royalty seeing that 

Goremment derirea a higher revenno from the extension 8 Nov. 01. 
of irrigation, would it be wise to make tbo royally on abac- ■ 

lutcly nominal eharao, if it ia thought necessary to pre- 
serve tho right P— Ithink that is praelically what has been 
done ; so far royalty has been taken to a very limited extent ; 
the amount taken in Shalipnr was fonr onnos an acre, which 
is very small. 

40. Q. Has a man who wishes to moke a private canal 
any power to toko that canal thrnngh the land of other 
people F— Tliat wonid bo provided for in tho now Minor 
Canals Bill. 

41. Q. Do yon think that the Punjab present term of ex- 
emption from nssesiiiicnls on improvements oroatod by 
private outoriiriso is soflielcnlly liberal P— I think in the 
ease of wells 20 ye.aTs ia a good nvernue term. Colonel Waco 
once woikcdoot a ealcnlatioii on the subject; he calculated 
that the oddition mode to the assessment on tho land of a 
well on oecount of water advantage rnto was Its. 18 ; he 
calonittted from that that 20 years gave yon Its, 860, and ho 
also caleulftlcd that the avonigo cost of a well wna Us. 300. 

42. Q. It would p.iy to abandon the old well and take np 
a new one in order lo obtain relief from tho nssesainont ?— 

That will never be done. 1 worked tho mao out as regards 
Knrnal, and the roneln-ion I arrived at was that it was 
quite chimerical, 

•13. Q. Do yon think that tho fear of increased assecs- 
ment being imposed open land ever prevents n man from 
di-.-ging n well or making a private canal in tho Punjab P— 

As regarils wells, I sbonld say it had no effect at all. 

44. Q. And aa regard canals P— I have never had to consi- 
der it. I should nut think it Lad. 

45. Q, With regard to the re-distributlon of rerenne in 
the ease of a well falling in ; in your experience is that ordi- 
narily done P— I think in ports of the country where there 
it It real village-community it wonid ha quite fair to do it ; 
in the south-west of Iho provinee, where wells are really 
eeparsto estolcs it would not be fea-li'Ie. 

46 Q. In that ease is it net iropotianttbai it should be 
doner— It is I think import mt that the well assessment 
should he token off when a well falls nnt of nse ; otherwise a' 
man who digs n well in on nneertnin Iroet has the fear of 
bi'ing saddled with the nssetsmeiit oflor the well has fallen 
in. Ill tho tract mund Tlianesar when I settled it the 
number of wells had decreased by 26 per cent, since tbo 
previous setlleincnt i on the atren^h of that I proposed for 
that part of tbo country _ rcmiasioii of the assessments of 
nil Wells ttet have fallen in. 

47. Q. Po you ronaidcr that Knrnal is now protected 
from famine ?— I have not actually been in the Koran] dis- 
trict since I settled it. 1 believe that tho Kardok in Kaithnl 
must be very largely protected ; in the Jat tract to the west 
I believe there has been very little canal irrigation ; that 
never was so bad os the Naronk. 

48. Q. Taking it os admitted that it ia worth while for 
Goverament to spend money or relinquish money to protect a 
trad against famine, can yon suggest anything that conld 
he done in thrsc tracts to render them more seentu P— (Refer- 
ence to map). 1 cannot help with any sngpstions for this 
tract -unless it bo extension of canal irrigation, 

49. Q. As regorda tho Naili drainage schemes, tho sani- 
tary question is a separate one, bnt apart from that, do yon 
think these echomes will do mnoh good ns regards protec- 
tion from famine P— No, I don’t think so, because in a ytur 
of dnuight the Ssrneti Canol would be dry. 

60. <2- Tlicir chief uao nsn protective work would he that 
thov would improve tbo cuUivatlon.of the tract and render 
the* peopie mote prosperous ond therefore more able to 
withstand the famine P— Yes. 

51. Q. Is it poTslblo that such scliomca as arc contem- 
plnted should be carried out without depriving tho lower vil- 
lages of o gold deal of tho flood water to wliioli they nie 
iicenstomed P— I think so if it is realized that the Naili 
villo”cs have the first rlnim on the water. They nte earry- 
ing extensions into the Unngnr. i have tried lo uphold the 
{Kisition that theso laiinls were intended to protect the Naili 
viitages. 

62. Q. Yon had canal tracts I think under sottlomonl in 
Kornnl and Umbnlla P—lrrigatinn from the Weatern 
Jnmnn (Innal in my time was extiemely liinited in the area 
included in my Settlement. 
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63. Q. Did you form any opinion as to how fat it was 
Jjouit, possible to limit the snpply and force the people to aupple- 

mcnt canal irrigation by wells, so as to make it possible to 
8 Nov. OX. eonstrnct wells profitably P — I have not thonght of that in 
■ Oonncotiaa with the Wostern Jnmna Canal. 

64, Q. Or elsewhere, — the Bari Ooah Canal P— No, onr 
ezperirnre h.u been that wells have gone out of nae wherever 
a canal came. 

56. Q. My point is if they had to pay the wet aasesament 
theywonld not ho able to pay the canal rates also and 
whether they oonld snpply the place of canal water by well 
water f— They wonld not be so ready to throw np canal 
water. I made a proposal as Settlement Officer on these 
lines when irrigation from the Sirhind Canal was being in- 
troduced into the Fowadh tract in Eaithal, 

66. Q. As Chief Secrota^ to Government, have yon any 
knowledge of any diffionlty in obtaining money for minor 
irrigation works ? — No, it has not oome directly before me. 

67. Q. Have you known cases in which works of import- 
ance on the preparation of schemes for the improvement of 
irrigation were hung np for want of funds P — My feeling is 
this as regards the working of tfao Irrigation Departirent, 
that in the past it has sometimes been worked too exolusively 
on a financial basis s a soheme has been taken np purely if it 
would pay and schemes whieh wonld pay less have been put 
aside. 1 should Uke_ to see the Irrigation t)e|<aTtment 
put in the same position as the Forest Dopartment has 
been put, that is a Department which has to look after 
the general well-being of the eonntry j I don't mean to say 
it is not that to _ a great extent, but there has been a 
tendency of the kind 1 have pointed out. 

63. Q. Do yon think any material stimnlns would be 
given to irrigation if the Bocal Government hod a larger 
peonniary interest in the income derived from it than they 
have now P — Tes, if it was a real pecuniary interest, not a 
provinoial contmot interest. 

69. Q. Do yon think wo conid help the people of the Fnn- 
jab by sinking wells, by the offer of expert advice on the 
nee of baring tools, or means of that sort P — I don't think 
it oonid be done. 

60. Q. It has been, suggested that Govomment should 
sink welts in private lands with the consent of the owners 
and recover the cost by a charge nnon the irrigated area ; do 
you think that that soheme would be acceptable to people 
and would work well P — ^At the first blush it would bo looked 
upon with considerable suspicion. 

61. Q. (3fr. JBayarafno.) — Have you any information 
abont the amounts advanced on account of loans for wells 
for the past 10 or 16 years P— In the past 8 yearn 31 Infche 
have been advanced. 

JUr. Wilton explained that more than half of that 
21 lakhs had been advanced to ooloniete on the Cbenab 
Canal. 

62. Q. (Mr. Eqfaralna .) — Is thore any disinclination 
on the part of the people to take loans from iiovornmcnt? 

I tUnk the great majority of the loans for wells are taken 
from Sahnkars ; I ahould not say thero was a disinclination ; 
they are held bock by certain difficnlties in our procedure — 
it has beeu suggested, that one reason that may prevent 
IcauB being taken from Government is that the people 
cannot olfoid to quarrel with their Sahnknrs. 

63. Q. Is there any reason to snppose that the full 
.benefit of the loan doea not reach them P — Every kbsou— a 

man has to grease the palms of certain people, 

64. Q. Would it he 26 per cent. P — ^No, nothing like that, 

1 ahould say 2 or 3 per coot. 

65. Q. Would you inveet Tahsildani with power to sanc- 
tion grants to avoid delay P — I think not ; 1 should invest 
l^venna Assistants and any experienced Assistant Com- 
missioner, and possibly experienced Extra Assistant Com- 
missioners. 

66. Q. Wonld you fix any limit on the grant or give 
them fnll power P— Yes, I think I should fix a li-nit of soy 
Rs. 403 or Ks. 500 and ehonld make them report to the 
Cullfctor what bad been done. 

67. Q. At Snkkur we were told that the Treasury officer 
did not allow (CslisildaTS or Collectors to sanction payment 
except npon an order from the Commissiener ; wonld 
there he any snob difficnlty here P — ^No. 

68. Q. Wonld you advocate the employment of special 
officers to grant loans in oonneotion with facilities for the 
constmetion of wells P — ^No, I think the proper thing is to 
^ve the ordinary officers more leisnro. 


_6». Q. How P— By relievmg the Civil officer of original 
erimnal TOrk, and a considerable amunnt of appellate cri- 
minal and revenne work. ' 

70. Q. Yon would increase tbe staff?— Not neoessarily. 

71. VV onld the extension of wells be etimnlated by 
extending thg ponod of exoinpiion from 20 to 60 ye.ira ?-I 
don t think that it probably wonld. I should be strongly 
opposed to eanjing out a poUoy of that sort. I think enr 
present proTiaion which gives 20 years as tbe ordinary 
rule and allows the Financial Comniia-ioncr to extend the 

** N^d mle. 1 ehonld plaoe the power given to 
the Fioaneial Ciimmissioner in the hands of the Commis- 
sioner and instmet him to nSe it freely in the case of oxpen- 
eire wells. 

72. Q. Is this extension granted in many rase'! r— My 

impression is that it is not ; Collectors probably very rarely 
propose it. '' 

73. Q. Is there any limit to the period of extension P— 
No, it is left to the discretion of the Fmunoial Oommis- 
siuner, to whom a reference is required in every case. 

74. Q. Yon said that well-ownera aro not prosperons p— 
No, 1 said that in osrtain small tracts in the Punjab where 
they lire not iwosperone, it is due to smallness of holdings 
and the necessity of keeping up bullocks. 

75. Q. Huw msny crops do they rise in the Fnnjab P— 
The systems of onltivation on wells in the Pnnjab are ex- 
tremely diverse ; there is every extreme and the area irri- 
gated on B well ranges from 36 acres to 4 acres. 

76. Q- Are the wells referred to in yonr mcmornndnm 
independent of canal irrigation ? — In a district like Jnl- 
lundnr, whieh is more or less enbiiiontane, wells are not 
snpplomented I7 canals, but in a great part of the sonth- 
we-t of the Punjab, wells near the canals are used to ripen 
the rttbi crope, which have been eown on a Hushing from 
Innndutiun Canals, if possible. 

77. Q. On wells whieh are not eonnootod with canals at 
all there is on inorease in the assessment after the exemp- 
tion period P — The rates on well lands in tbe Pnnjab wonld 
be found to van from 12 annas an ncra to Rs. 6 or Rs. 6 
an acre j the remit thing yon eonid say is that you would ' 
add ahqnt Re. 1 or Bs. 1-8 per acre more on account of well 
iirigatSon ; the general rates in the Punjab aro low and 
they vary immensely owing to the cnormoue diifcrenees of 
climate in different parte of the province. 

78. Q. On wells oonnected with canal eyetoms what is 
the increase ? Is there any inorease at all or do they pay tbe 
canal rate P — ^They pay a ehahi nahri rate. 

Mr. WUnn explained that as regards the Mnitan 
district, tbe avetnge rate per well over and above the eaaal 
assessment is Re. 20 for tbe whole district. 

79. Q. (Mr. Wilton .) — ^Yon spoke of the depressed parts 
of the Ravi Valley, is that in any way dne to the opening 
lit the canals higher npP— No, the Itavi Valley has been 
depressed any time sinee annexation ; teeently that has 
inereased owing to the drawing away of tenants to the 
Chenab Canal. 

80. (2. Does any responsihillty lie npon Government to 
take into oceonnt the injury that may bo done to tbe river- 
ain valleys when one of these perennial oanals is opened ? 

— I tbinic the fir«t thing Government ehonld do is to 
remedy tbe evil ae mach os possible by catiying irrigation 
to the villages in tbe river valley but at a distance from the 
river. 

81. Q. Wonld it not be rrosonable to nsk Government, 
when a pnqect for constrnoting a^ large perennial canal is 
being considered, to take into consideration the effect it will 
have on the riverain Tallcya^ below the river and pro- 
vide for a bianoh canal for maintaining the prosperity of 
tliesevillBgcsP— Yes, if theroisany way of feeding these 
Inundation canals from the perenniel canal. 

82. Q. Or by deepening the beds of the existing Innnda- 
iion canals P — Yes, certainly, if it oonld be proved that the 
Inundation cansle would be injnred by the excavation of 
the perennial canal, it wonld ho proper to inolnde in the 
projeet, esrimatea for making the additions to the Inun- 
dation eanals, and ehorge that to the capital acconnt of the 
main projoot. 

83. Q. Is it not reasonable to ask Government in con- 
sideration of the inorease of land revenne whieh it will re-~ 
oeive to help District Baards in maintaining and constrnrt- 
ing snch canals as are maintained by District Boards P— Yes 
I think it would be reasonohle, but I don't think there is 
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^**1' Htiuh acllun ; in tbe ond tbo natural bistorj 
OX tho canul is that it will be iakoQ otoc by Govornnicst* 

84. Q. You spobo of the difficulties of District Boards in 
obtaining funds; the; bare to borroir very often P— In a 
case like tbo Sarusti Canal they bad to borrow the whole. 

tlronght tho funds of tbo District 
Board fall very considerably f — Yes. 

80. Q. And in snob limes it is difficult to keep np canid 
in proper order f — ^It must bo. 

87. <2.^ It is dcsinble to give water to tanks for drinking 
purposes in some dry parU of tbo country P -Yea, moat 
..xertainly ; it would have saved an immensQ do.il of trouble 
in tbo famine which 1 saw in the Kamal district. 

^ f 8. Q. In that case would yon charge anything for water 
RiTin for drinking purposes to villages P— Something quite 
nominal. 

f n. Q. It would be no profit to Goremment P— It would 
bt'sp the cattle alive. 


8 !Nov. 01. 


drought wns so savors na to prevont water going down the Jfr. J. Af. 
Alarkondn, the usefulness of the Sarusti Canal would bo very SouU. 
muoh dimiiiiahed. 

109. Q. In how many years is snob a drought likely to 
happen ns to make the canals fail P— Onco in five years. 

110. Q. If we extend irrigation to that tract is there 
danger of the population being inorsased and anifoiiirg lunie 
severely in limoa of drought P -I don’t think that would be 
the pmetioal rsnult ; I think If tho popnlation ware more 
neeltby and vigorous and moro prosperous, they would more 
off somowhsre. I should not like to see tbo Meili population 
increased under the present eonditiona. 

111. ^ Q. Yon spoke about tho difficulty of keepinc wells 
gi'ing in timea of drought ; is it not tho case thot, even in a 
time of drought, a tract which hos wells is able to grow at all 
events fodder for tho hiillocks which it could not have done 
if wells ^did not exist P — Dp to a certain point ; if ths 

« ij prolonged there would ho great mortolity among 
the bullooks. 


90. Q. 'Would you alao he in favner of spending some 
money to get water into the tanks r — ^Yce. 

91. Q. {Mr. Siphain.) — Are not tanks filled by canals P 
— Tts, hut 1 don’t think it has been done ninch here. 

92. Q. Tanks are filled from canals free of charger— '1 
rannot sayr 

93. Q. (Mr. TT'ilsmi.) — In the rare of lanke within rraeh 
of the existing w»l»r*courser, in some p.irtr of tliat diy 
country would it not be desirable for Government to spend 
a little money in extending tbo watar*caurses for ihe pur* 
pot-a i>{ filling the tanks P— .Yon would not cany a water- 
touTec very far on that account : it would only be a partial 
prcmstion from famine. 

94 Q. Where it was possible to do it without large ex- 
p»iiditnrc would yon ho in favour of doing UP— I think 
the scope would be exiremely liinitcd. 

95. Q. Where it oonld be done it would fac a great eon. 
venicnee and |i«oplc would have water in tho tanks P~Yes. 

96. Q. Yon give a description of ITamBl 12 years ago ; 
you know something abont its history ; boa there bceu a 
grtot improvement since P—Yes. 

97* <2* And aho a reduction in exectslve water* loguing 
from the Western dummaOnnol P—Yes, tho jart that! 
know did not sailer much that way. 

9S. <2* Hb-' tho hrnltli of tho people improved f— I e.an- 
Eoi ray— 1 know no rcaeon why it should have improved. 

99. <2* Von speak of the diffieolty of making ai range* 
menli to extend irrigation in villages wiicre it does not 
exist, and you say nothing should be done without the advieo 
of a skilled engineer | to what extent have we got a survey 
of the country P — Tiirrc was n survey made by Ilai Baiuidut 
Gnnga Bam of these bill streams and since then tho 
Irrigation Department have surveyed a good dial. 

100. Q,' If anv part of tho connlry has not been surveyed 
you think it should ho done p —Yes. 

101. Q. There is not much chanco of the Provincial 
Government advancing the money for such a survey F— 
So, not in the present state of ihc finanecs of tho Govern* 
mont. 

103. <2- 1*0 Jon think ihc Goveromont of India shonld 
he asked to complete the siiivey and have these sohemea 
drawn np at its cost P- I tliink^that shonld he accepted 
aaopiirtof tho work of the Irrigatinn Dep irtmont, and 
paid for by the Government of India as a part of the 
gcncml expenditure of tho conntiy. 

lOS. Q. Do yon think this should be done evon if there 
should bo no direct cbancc of financial gain P- Certainly. 

104. Q. What is tbo average rainfall of that tr.ietP— 
When yon come down towards the Sonisti Canal it is 18 
inches. 

105. Q. Is it not the case that tlic rainfall varies from 
year to yenrp— Y'os. 

100. Q. In home yesra far too iniicli water ?— Never for 
too inncb water fur the peoples’ ile*ires probably ; after the 
water has suWidod tlioy get magnificent rail crops. 

107. (1‘ Do you propose to lake means of sending tho 
water fuithcr down P— I sliouid liko to see tho kil lands all 
commanded by the Pnrnsti Canal and confine tho irriga- 
tion from tho main ehnnnels to tiio tower lands. 

108. (2* If tanals were made from these streams, would 
they not bo iialie to fail in times of drought P— If the 


112. Q. Mould not such drought ns to make tho bullocits 
die be a ram occurrence P— I think a largo number of bull- 
ocks would probably dio in certain traots if the drought 
wns piolonged. 

113. Q. Would tiinro not ho more bnllooks on account of 
thewells being thereP—Thoro might bo moro animals left, 
hut they would be in a very bad condition. 

114 Q. After 20 years' exemption. Government gets an 
ineresB'of land rcvcime, and tliis it gets without any 
direct cxpeadilurs of it^ own P — Yes. 

_ 116. Q. la it not rea.onnblo that Government shonld 
incur some expenditure in ooiisidcration of this incicnsc, in 
order to aid in the construction of wells P— I think there is 
nothing untioxonahlo in it ; I don’t think it is neceiinry or 
evrn desirable. 

_ 116. Q. Is_ tiiore not some waste of money in trying to 
sink wells which arc afterwards fonnd to bo not suitable or 
not usable f - Yes, 1 sappose thoro must bo occasionally. 

117. <2- If yot have an expert with boring tools who 
went round to help tlio people to find out what tho iorera of 
ground were like, would it ho of some assistance to them 
in deriding where and bow to bnild a woU P— I don’t 
think, tu stmt with, they wonld themselves nttoch any 
importance to tliis, hut I think it wonld ho useful ; any- 
Uilng which enabled yon to gain a knowledge of the sub- 
soil, etc., vrould be useful. 

118. Q. Would it not bo an advantage to Qnvernmont to 
employ such a stnlT and tbo tools free of rhargo in order to 
get more wcDs made in proper places P— I should doubt 
whether the proeticni effect wonld be a groat stimulus, 
bnt I don’t seo why Government should not offer that help 
to tbo people. 

119. Q. Yon said that it wns desirohio in order to cn- 
rourage the people to tnko takavi, an officer should liaro the 
money with iiim nnd go round giving it hinisoll ; could this 
not be done more rap'dly than it is now if an exporicnced 
offieor were placed on special dnty to distribute the money ? 
— ^I boro a great distrust of the introduction of special otfi- 
cere ) 1 think a man who knows tie district is better fur 
tho purpose. 

120. Q, As i>res-nt ho has not tho lime P— Tho remedy 
seems to be to giro him tbo time ;_tbo more special officers 
you introduce the more yon diminish tho power and status 
of tho Deputy Comniissionor. 

121. Q. He might work under the orders of tho I eputy 
Coromiasioner F — Ye*, still hois tho special officer nnd people 
will look to him nnd not to tbo Deputy Commissioner. 

122. Q. It wonld bo done moro rapidly ? — Y’ea, the officer 
would have nothing oiso to do. 

123. <2. (Mr, TFifson.)— (After reading rule in regard to 
repayment of takavi lonus ) — Would it not he dcsirnblo to 
givo'tiie Commissioner tho powor to extend this period of 
lopaymcnt ?— If 20 ycnis is given it fits in with tho teim 
for which tbo man has not to pay wet assessment. 

121 Q In special rases it is advisnblo to extend tbo 
neiiiid of exemption from assessrocnl P;— In any case where 
It wos ncceasarv to extend tbo period of exemption that 
would ho iisnally owing to the costliness of tiio work mid in 
that esse I shmild bo quite prepared to giro the power to 
the Commissiiiiicr to extend the period. I found in the 
Jliong distriot tliat they charged penal inlercat when a 
man wns a few days into ; tho order I gavo at tho time 
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wnB that a month's grace should be given-— a man was to he 
treated liberally. 

125. Q. Condderlng that Govemmont realizes 6} per 
cent, on these advanoes and that it in the end gains greatlv 
b^ the construction of a new well, don't you tUnfc yon 
might fairlj give up charging penal interest P— No, 1 think 
inetalments in a regular way more 

126 Q. (ilfr. lhheUon.)—lji the Punjah von keen 
accounts of capital and interest separate P— Yes. ^ ^ 

„ renders the aeconnts very eomnlicated 

copying. * ^°°® ®“ it is a simple matter of 

128. Q. (JUr, Bigliam,)— Regarding the Sarnsti Canal 
whSal.*’^ **'® ““J'®'"® consisted of three parte, of 

w® %rtSas been carried out ; 1 nnderstan“monw 
was lent to the District Board by Government P— Yes ^ 

• GoTemment give any assistance at all P— Kn 

W«?® i“«tanoo I think surveys were made and the work 
was commenced by the District Engineer, Mr. Atkina 


INDIAK iBBIQATIOK COMMISSION : 



mStfi?dUfiuan2iaMU«i™fit^^^ 

into the JJanyor and neSMlth?®W» ?-*“li ®^®o'"j6»tion 

that it is not a financioSia ‘‘“.“k 

restore these villages tn a a- t IL! to 

perity. ® *** ® decent state of health and pros- 

means of onring oertafn evils. ® ®”^ “ 

part of So echM^fiSfert^g to Ao eei'^®]’'^ *rfj®*® 
not going to get anything ouUHt P— 
oouTBged to take it up nntoss it is finL.i.ii*”® *** ®“’ 
of the KbiubI- district should Lt be mlM ^ ®“*® ’ '^’'®^® 

the benefits of a small pari. “"®^ "P°“ ‘o P»J for 

finnnoial benefit there either No • it wni >8 no 

off quicker. «o , it would pass wafer 


with these small works of s^nitoliiS el? 

182. Q. 1 understand you to say that the DislrSet Tt —a 
as such ha. no mean, of Lming I judgment P-Affig 

183. Q. As the District Board has col tlia 

pays It to develop irrigation in the high tract whioh"?®*’ ** 

faS.!??.*"" 1 1> s Lite wdii. UM* a 

134. Q. Yon ore afraid that these JVntTl ..in. 
neglected P— Yes, these Bangar village shonld h«f®Jf“f^ 
the first call should certainly be for the BaiU Wlls^,“ ®“®'‘ 



^smui^aub xFHcricc jaoard do wimf »k-- . 

sS *^® Commissioner; I don^t tWnwl^®** 

should be encouraged to take up the scheme? ^ ^ 

141* Qa This sefaoiDS is likclr to be n t^r^A 4.1 • # 

samtorj point of riew but u ^ thing from a 

onllivatio5;willitP-Nm t*-® “«» of 

142. Q. Nothing has yet hcen done • the ,i!m . 

been money P — Yes, * ‘“® ditScully has 

143. ' Q. (Ilie JPretidenU)~l gather that Ir,;™ tt • , • 
np^r portion, of the Western J^na anal fcl* 

that It could not bo taken away in vervTl™. 

pour water down into Hissor^ItliM quantities to 

much in the last 20 years [ irrigaliM very 

MorfiVvillages; ithas been taken^away “thehfeher'Lnt 

enoonrago the district Boar^ToL up sMh*,^? 

ot" rac‘t”?-!y.r to"? Wef"°of 


Chani. 
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Bala Kanah i q. ^The Presi*n<.)-Yon m clno^ P«»»>awar. 

Peshawar, I understand P— Yes. ®®®* Tohsildar, of 

nine^onttr^”"®*"” ^®" •■®'‘‘ P<»‘ P-Por the last 

3. Q- What were you before P-Tahsildor at Mardan. 

M- V *“?% Jonv funotions os Canal Tahrild.r e 

—My fnnctions ore to see all the wort. Ann. f 

vaMle and decide revenue nnd criminal oosM Md distrih*!® 

water, and assess water-rates on Kabul BW^er cSnaL ^ *® 

^a;dV?hc ErJutr c“mmi.,“one?p!iiv^i‘'® S““*‘ 

Commissioner, There is one Distriot 
also under the Deputy Commi.,io?or. 

6. Q. Is the management satisfactoiy P— Yes. 

7 Q. How are repairs carried on there P—n. , 

8. Q. Yon get o budget allowance every vear P— Yes 

9. Q. What Is the extent of cultivation P n. • . 

canals 1.31,000 acres. «nitivation P—On private 

10. Q. Where does this water come from ? R..,. on 

fromArSwatEive??"’'®' ‘^® KiveTaSdls 

NoVonl? wUh”th;Mca".fal.*“ ®''“‘ ®®“®J?- 

1*2, Q. What is the cuUivation from it P-^30,000 acres. 

18. Q. There must be a considerable Amnnnt aS 
31" nTDl'pTtm^^^^^^^ repair. P-That is don^'h??^^ 

her\^s?•wt?*E^?WwaTrn«^^ 


majorit5’oahfz»Slndars!’’®'"‘®'®”'^® boIongP-To the 

th J?'ar? mwaS mX“ rfg“ul»?ioD®]^! d i 

which raoMt gl™ TOtcr P-*mro areVo 000^^ ^® 
proposed will be irrigated bj the Kflbnl*R^e? ^J![i '*°^^ “ 
is another largo area which can be imVn«rA ' *^®ro 
Canal from Ac Attook Bivor. ” ® *rrigated by the Pihnr 

18. Q. How do the people pay fur this P—.TI.... 

Bsscssmeot. *• r i j .or inisr — ihey pay ^et 

19. Q. There ia no ranal rate P— ic. _ i r .. 

'T a‘ fa "C >■ % Wi'Sr 

n. for til. hopnren^^ i^tbeiTI^S 

faSf ■ “• -i. fa 

21. Q- There ore none juet now? 

a- imtlitali rtll 1. ™,ri 

i.i,.fa “la 131,000 Mm ... 

tt.irafa'fM?"'' "" “■*•« 3, th, 

27. Q.Will there be a wet assessment upon that P-Yes. ' 
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28. Q. Do the rates vary ?— Yes, they vary. 

29. Q. Is the wet assessment Ui;hter than the rates 
charged npon Government canals ?—Yes. 

30. Q. Why could not owners of private canals carry ont 
the hcad-worto that you refer to P — ^Thej are not suffioiently 
well off. 

31. Q. Would they take loons from Go'crnment and carry 
ont the wortis ?— Yes, iakavi is given to them. 


32. Q. What is the rate charged on Government canals P 
— Rs. 7 per acre for sugarcane. 

83. Q These rates are much higher than those paid by 
the saniindars P — Not much. 

34. Q. Is there any scope for extending these private 
canals P— SO,OCO aorea more cun ho irrigated by the 
Hazsrgain Branch in sevcml viilages. 

36. Q. Will that be dune by Government P — Yes. ' 


WiTKEss No. 22.-MAr.iK Nawao Khaw. 

—Iii reply to Mr. Ibhetson the witness said:— I am a 
zair.indiir and canal owner in the Peshawar distnclfc The 
canal is a private eanaitsome 250 years old. We pay 
nothing (ortho water, but we keep up the o.inal and do tno 

clfatanccs ourselves ; Government manages it fonts, lliere 
is plenty of water, but the Hovemment officers have not 
time to look after the distribution properly. Wo have a 


Land-owner, Peshawar. 

complicated system of shores, hut there are disputes and 
there is not enough supervision over the distribution of the 
water. Masonry heads are badly wanted and would not 
coat much. The snrplns water is sold by auction nod 
realizes Rs. 6‘0 yearly. W'o could pay for improvements 
or wonli^ take takaoi. About 400 shareholders own the 
canal which ii rigntrs 34 villages. 


WiiSESs No. 23.— Mb C. J. Hahifas, 1. .S.,Jn<licia1 S'cretary to Government, Punjab. 

jUemorandum by teilnett on the Gttrgaon Bunds^ 


1. My experience allows me to touch only on 
numbered 4 and 7 in tho memorandum attsclnd to the 
letter No. 2 from tlie Secretary of the Oommisaion to the 
Punjab Government. 

2. For ahoiit two years, in 1394-95, 1 wn» in oliarge of 
Gnrgaon, where district irrigation works have been coii- 
elnicted, and I can spmk of the liistory of these woibs^np 
to the time of my le.aving the district. The follouing 
rem,arks are taken, with some slight nlteriili.ms, from a 
memoRindutn which I wrutc on the position of the Bunds ns 
it stood in the beginning of 1890 •, 1 am nnahle to ray wliat 
developments have taken place since 1 left Gurgaon. 

3. The district irrigation works consist of a number of 
Bunds or dams, built, usually of earth, at places where the 
floods of the rainy reason can bo conveniently IntcrceptcQ 
so os to prevent their flowing into tlic lowest depressions of 
tlie district in which they would lodge If unchecked. Tho 
obicct in view is to piovcnt Uio waterlogging of the lowest 
depressions and at tho same time to nse tlie intercepted 
water for irrigation. Flood irrigation is given by means of 
tlic dimmed np water to the area above, or np-strcam of, 
the Bnnds, and tho area below, or down-stream, is irrigated 
by flood irrigation when tlic dammed up waters oro libornted 
by opening sluices or cutting tho Bunilr, or, more recently, 
by water led oil in mjbahas or chnnnels from tho Bunds. 

4. 'When tho existing Bnnds were constmeted, tho main 
object in view was, I hdieve, the protection from waicr- 
loggiiig of tho depressed areas of the district, and from this 
point of view all t lie Bnnds of tho district me very closely 
interconnected. The isolated Bunds in tho district tliat are 
unconnected with some regnlnr system nro 'few. A lorgo 
nuinher cannot bo looked at individually or apart from the 
system to which they belong, each being regarded as n link 
in a chain which has been griidnnlly evolved and longtliened, 
and on tho two important systems, vie., tiio Kotin and 
Nnjafgarh protection works, there arc scries of Bunds, cacli 
of wiiich bus so direct and distinct mi effect on tlic safety 
and usefulness of tho whole system that the abandonment 
of anyone, simply on tho rrsnits of the figures slnming 
profit or loss on it alone, end witliout regarding the uffect it 
has on the system, would bo diffionlt. Some of the Bunds, 
it is true, partienlarly on tho AnjHfmth JliB watorslied, 
and the Bunds intended to control tho Sahibi and Indori, 
arc not so doscly connected witli caoli other. But_ it will 
lie convenient to de.il with every Bund in connection witii 
those whiqli it assists in any way, and for this purpose I 
propose to' divide them into groups ns fol'ows 

I. — Works for tho protection of the Kotin Jhil. 

II, — ^Works for tho pretcotion of tho Nnjnfgarh 

Jhil. 

Ill, — Works for the utilisation of the Sahibi and 
Indori torrents. 

6. In , connection with tho Kotin Jhil sj’stcm, a few 
remarks arc necessary as to tho ohainctoristics of tho 
country which is nlTectcd by it. 

.Four very considerablo depressions in the level of_ district 
arc known as tho Khalilpnr, Ohandeni, Snngcl-Ujinn, and 
Kotia Jhik, 


Klialipnr Jliil is situated in the north-east of Nnh 
twiisil : it is the deepest part of a low piece of country 
about 10 square miles in extent around Khmilpnr, Indri,‘and 
other villages, regarding which Mr. Mnoonnehie, Deputy 
Commissioner, who took llis greatest interest in tho Bunds 
has noted that “ during ordinary rainy seasons tho whole of 
this is flooded. A partof it just north of IChnlilpnr village 
, * ** has 0 inoic marked depression : water stmi As 4 or 

o feet deep here after tho rains, and tho land is a more or 
less Mrmanent swamp • • Its area may bo reckoned 

at abont 15 ,OjO acres.” 

The Cbandeni Jhil lies about 10 miles to tho west of the 
EliaUlpur Jhil and is situated in tho north-west of Nnh 
Tahsil; regarding it Mr. Mnconachio writes; “Hero is 
another ;^crmanent swamp, with standing water which very 
rarely dries np altogether. Tho area which comes under 
flooding here is about as large os the Indti Jhil ; the per- 
manent basin is perhaps somewhat smaller, say about 1,000 
Bcrfs." 

The Sangel-Ujina Jhil is in tho south of Nnh : it is not 
so clearly defined a basin as tho other Jbils, bnt from this 
very foot, when water stands in it, it spreads over a larger 
area tlian is covered at Khalilpnr or Chandoni, and tho 
lands of numerous villages near Sangel and Ujina are 
widely fiooded, so that the damage caused to them is 
extremely serious. 

The fourth and most important Jhil, that of Kotia 
which is the largest in the distriot, being S miles long and 
2} broad, lies in both Nnh and Ferozeporp, where these 
tnhsils adjoin each other at the foot of the Alwar Hills. 

0. These .Ihils arc filled by the drainage coming down 
towards tliom from nil fonr points of the compass. 

The north drainage ooincs from tho direction of Sohnn 
nud 18 that of tiie eastern slopes of tlie Taorn plateau and 
the simrs adjoining it. From the north-west the Mehnd- 
warn, a considcnible torrent, and some sroallor streams 
romo down, bringing tlie drainage of 100 squoro miles 
between lilmndsi and the hills tonards Bojka on tho Dellii 
Gnrgaon bonier. Tlie lino of watershed separating the 
flow towards Kotin and that towards Nnjnfgarh is found 
at about seven miles from Gnrgaon — tho reduced level of 
what may be taken to be tho highest point being about 756 
feet above the BC.a at Khailuka— and the rainfall of nil the 
country to the south of this lino is tliorefnio thiowti 
towards tho Kotia Jhil. Tho water of tho Sohna, Mehnd- 
watn and other streams is joined in tho flat country to tl.e 
north-east iind east of the Indri Hills by the Bailsni 
drainage, which brings down waters fnim a rntchuient aicn 
of about 100 square miles in the Delhi District towards 
Bnihibbgarh, and filla two small Jhils at Kbuntpnri and 
Sarinntliln on its way to Sailani. A small part of these 
north and north-west floods reached tho Cbniideni Jhil 
direct, Lnt tlicy chiefly went to fill up the Indri-Klialilpur 
basin, wlienoo tliey spilled ovor into Cbaudoni. The general 
level of both the Khalilpnr and Chnnilcni basins is about 
026 feet above tho sen, though parts of the Ciiandcni basin 
nro lower. After filling these basins the floods naturally 
overflow the liighir ground by which they arc snrioundcd 
and find an exit from Clmndeni towards tho south. Ori- 
ginally Clinndeni discharged itself diicctly into the Kotia 
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JIill and tTCfllcd tbr volume of nntcr tlint eulleclp<1 tlioro, 
tliQ-! inoron^int; tlir dillicnUy of dealing with it. Dut tiic 
Ch.indoni Cnt wa< devised to pisvenl this, »nd t£ any 
ovviflow occurred it wa< taken bv the Cut into the S-anecf; 
Ujinii which nro cencraUy lower than the Chmdcnt 
Baiiii itailfi bciuK on an aromBO (leraUan of about C20 feet 
above sea level, in wet yc.vra llicre wna. before the works 
were eninplctcd, still n lot of water that found its wiiy fiom 
Bnupel and Ujina into Kotin, but this has now been pro* 
vldcd for, ns will bo noted below. 

Uat the most importnnt driiinoRe townnis the Kotin Jliil 
is that eomini; from thesuuth nlung the Fororepote Valley. 
The Lnndohn, which ha* a entuhenent nren on both sides of 
the Alunr Hills (fmiii which the <1 bit Stream also ioiiis it 
near Fetosepore) ns well nn on the hills from llajheto to 
Ghntn Shninsiibad, eollccis nn eiioiiiious volnnir of water 
during its course of over 2:1 tiiiles. The dtninoKC of the 
hills to iho west— paiticuhirly the Balauj Stronin— and of 
the Umpftt to the east nl«o ihiwed into the Kotta Basin, tlio 
char.seter of wliicli nt nn eloi.stion of nlmiit CO< feel only 
above sea level, surreunthd as it ia bv liipli land on at! sides, 
prtvente<l any outlet till Ibe Jl.il wss foil. IVlien this 
l.app'nid the whole ceunltj fur iv.siiy mites artmod was 
under a continuous sheet of ssntir wliirli finally evaped by 
fiowing snnlli.cast lictneen Ilijliera and Kn'ingar round 
tlic wuRo cf hills ending at Uaiiiem, snd conilnniug its 
enui*e hy Siknwa, I’unstiaua, and ledtings, rdlini; up and 
Qicrfiowing from numcrotis ilejtre*s!ons on the way, till it 
ultimately rc.selied tlie lllinrtpur bonier of the district. 

Tile dainacc cnu*cJ by tlie Jhils was thus iacdrnlshle. 
The Kotla dbil l>efoie It* was piotretcd conld never have 
been drj i the other .thils In wet years would ntwajs 
contnin n Isige area in the lowi-st jvnts of their basins 
wliicli sT.is r.ncnltivahle on ae.ouiil of floo.ls s tiny l.e(.i 
gcv*! hsnils out of cnltisa'hm. nitvl ivimauei.tly );oide,l 
the low lands Iw-l siiitel lor caltivatiim i they it'lricientdlj 
nin clel the hi sllh of the tr.S'ts in uhlch they s.crc«ifaal< Jf, 
wi.irli,— .and th.it cf Knh in psrlictilat,— Wt re at one 
time hot beds of feier \ and tViy nlwayr. In tiins of 
eeriouvly endsngereil the ptoiiiMU of the towa of Xnb noi! 
of all vrileges near (bciii or the line of ilieir oversow. Tl.o 
rxten*. cf the dvnsgc di'oe to the crops and of lie losi of 
revenne may be r«lltustc<l fiom the fwt that it was ne.-ef. 
sary nt tlu’ lost settlement t>> fm.iio s]H*cia! rohs for re* 
johtUm of rrremir. whi.h in P7 so-eatlej fnbmeTg.Hi *' 
vU'iftBesis elain-aWs by the latitirdars wlm 10 j^ir rent, 
or more of tliclr land* are oncnituisb’e on aecsniut t<( 
tiiundtlion, whilo in 7 tillages the tcrriinc hsj to !>• left 
eiitlndy fluetnsting. 

7. Tlie trtat that risjnited r'f*l pto’ection w*« r.hvl'n*lr 
the Kotla .thil, snd tlms nK.nt IPas ttc f>t»l H*fH to le* 
gulale the ilraii age of tl'C diHriit were taken will, a view 
to protect it. A llnnd aril catcii'tister drain were then 
etnslricted, which It tried liorn a point In tie Alnar Hfi's 
at a litllo to the nntlh of tt.e j.l*ee «(„re Ihr IWlinJRtiram 
comes down snd ei ntinin-d hy lihsds. to the Wrs; < ( J=aigi5 s 
a caonl, known a* the Cl indeni C*rt, wa*a’*o dap at the 
laine tine to bring down tiie waters of tie Chin H.i Jhil. 
Tl!i‘eT.- rksthiew the f.vxl, i f tl.c l.a.,do'..a si.l IMvii. 
ni'd the rpill of the Chtn,ht!i ,|| ,i_ jr.„ 4 

I’ayn, with the Inlenli.m that they I |»iu nil hy the 
B.tjbera ontlet and by the e.iun- alrctly nat*d toward* 
li!.aripur, without reselling K.. 1 U. a,.d .an old Ihid-haVt 
dai.t nt y.lsnae', which liloeked the o 3 l*l'ow, wss eot to 
alh.w free psi.sge to the I'nl the enibwkmeiit «nl 

drains did not ellc-tnalle serve thcr pmss* till lhcf..iiner, 
yrhidioiiginal!yendrli.>,;neilr.o oi fmir miles sl,..rt of 
th' esnsl. w.ss nmliiincd 'u w to join th-’Clmndeni Cat: 
nt the raine time the Chaudenl Cut was iiniroved, and the 
ia*nge thiongh tl.n .Mtsmui drain w.ss witeurd in ISi'U-OS 
Till this was done theo'.ject of the woiks was d-fenM In 
wft T,ars, l-’cicv- lhe n.ner*. wlirh tte einhsiiliurnt nnd 
the canal c.itTlf*l into the Sargrl-Ujins Bjsin, fiowid 
loiind the north end of the en.hsnhment betwivn it nr. I 
the canal, nnd still fiiund tl.eir wav into the Jhil. The 
length Ilf the enihanknirnt It now ]« mile*, Vihile that of 
the canal is P mlUs. Tlify oiicLtusily pretent the entrance 
into the .11, II of any water from outside, nnd store IW 
iiRVo irfrn jTatpfrIy Vp|>t iip, And ct'ifMi'ihic tli«* con%'* 

qottncwi f nn.v Iroich nnd tlic }rn\:ih »f tJnir vliVh Jt 
Tcmttrtd Ufoio floods that reach the Kotla .thil esn drv 

tip. It is imperatire that they should l>o 111 tint sined in goof 

oivlor. 

j’en of tile Kotla Embsnkwenl 

apo Clianueni Cut, vrork* cennected wiihttieni were nndcr* 
taken which divide lhoms,>itts into three cJvssm, rfr —tod 
Works intendisl to nsaiit the Jhil ttorks hy le,s,r.ing the 


floods reaching the oinbanlcmcnt and relieving tho over* 
flooding of the villages into wlileh the cinbankuicnt throws 
back tlie floods diverted from the Jhil, nnd nt thn same 
time to provide irrigation or prevent flooding nt the places 
where they are eouslmeted ; (6) Works constcuelcd to eon* 
troi tlie water eoliectiug inside tho area protected by tho 
Kotls'Chaiideiii works ; and (c) Works whose object is 
to rrgolotc the overflow from tho KetIa*Chnndoni works 
nnd to utilise it for irrig.ilion, after it pa*ccs lie outlet at 
Bnjbein. 

P. ttf the first hind no scheme wn* taken in hand till 
Djno.fll, when the Ilaisina'Miihnmmadpar Bund wan _con- 
slniclcd ns a famine work. Thcri> was i> 0 'vll'ly no dir«t 
intention in constructing thi* work of lessening the drain* 
hge Hewing towsrds the Kotla Basin, but as the Bund lias 
that eflect it is classed ns one of the Kotla system. The 
Sobiia Bund was the next to be ninde in ISSQ. It blocks up n 
narrow o|>ening near Kohnn which ts tho ontirt for tlie rain 
cnileetod in the liills wliicli rise tip to the Teom plateau around 
Sohiiaaiid extend fioin (hsl tnnn towards lihundsi, nnd it is 
of mnsiderahle ti'C in holding tip n large body of water tbnl 
hut for it would find its way directly into the .Ibils. An 
nil Itnnd had esitted on the siU* of tl.c present Sohna Bund 
hefurc til" British ivwupalien of the country. Tlie las*, 
woik of the firrt class is the series of liniids and drains 
kniiirn n* llio llaisati Scheme, whicli was carriid ont in lS3b 
snd includes Bands at Khaiilput, Qiitabgarh, Chatideni, 
at'd Dnmichi, as well ns sms'.ler einhankments from Qnlab* 
garb to Hiinnlhsla, and Hiranthaln to Cth.nsera, and an 
iinprovctcent and rlongation of the Chnndeni Cat, tosether 
rrith the cnttliig of the Qtisari drain tewanis Duiaiehi. 
Ih* main work is th« Qutsbgsrb Band, whieii i* dcsigneJ 
fo hold lip ami ntlliso for bm.'Dcial Irrigallea _the draic.vge 
that lias been de*'t!brd above as filling^ llie Kl aiUpur ninl 
Cl .’iiiJeiil Jliils, Icsietird os far ns it i« by the action of 
tlie Bohm B»d 51nliamntatlpur*lfsi'inn BnnJs. Tlic Kbslil* 
pur Ihind pn't.vls llis Jhi) of tliat naiue nnd ihrnws tho 
Water that fleas totrar.1s it into theuisin Qut.vbgarh I’nnd, 
fio’n nl'ich ruSsnfccienl* run towsrir Gh»*ora nnd Hiran* 
thsls nt such lire’s n* te rondiiel iriipttlon to land* that 
w.iull not l*> teachii without tiism, n hill' pievenling any 
ovetS 'W tosiaids th" Cl an.’.cni Bund. IV* Qutsbptn 
scjninnlstion* are eatrird elf by tl.c t}ii<ari drain, and arc 
then guided hy the Diirairht Bund, which is so sitoathl 
lha* any sntiTS that pass it ransot go into the Jtsngel* 
Ujins itsshi, bat Cow sloMg a dft>te,*ion from 

that Bsslii by land of litgher level, and di'eharg" tbctt* 
selves into tic MalsI Water-Cmrre I, slew the Bajhera 
enth-t Ti.e Cbandi-ni Band IntereeMs fti'Si the Chaedetti 
•Ihi! whit rcr- nil Ing waliv bei"rd iLit alrradr^ inlt'rc<'pti'd 
by the Q-itslviiih Ihind woal.! flow into that Jhil, and Ihix 
wit.r is tat (n ) fl by the t cw Cl md. nl Cut into ti.e old 
ChinJsiil Cnt nrd »»'t isisr.l* the Mi"giVUjin.a ,lhi!. 

10. The regidath'n ef the dralna.;r irslde tb*- Tend 
wa» first ttken in tacd in IScCh whsnthe IVlri Bund rra» 
roiirtrn't'd. Tld* "a* foil iww! by ore nt Akaiia to l!*?'.' 
and Bunds at r.slla and Jlau in 1^?0. Esel. of there 
Bunds di ids with iririv>rilrrt I’ralnases and they laeo nrt 
c.wnce'icn with each r ther, ocept m *' far si they all have 
the comir.oa chic t of prstviiliUg water collecting within 
the lirse of tl e Kot’* dsui and i hsni.nl Cnt from r'l-hiag 
th. l.iwrit Irve! of Ike Jliil where ail control iiver_ it is 
lest, and they nrc intruded t.sd'a! witli tie rainfsU in‘idc 
the larger works at paints wl'ire big! et Irvclv allow of its 
icgttlauou. 

11, Tl.e uliliral’cn ef tie water CTerflcwing ftcro lie 
bsngehrjmi Jhil I al tip to 1^'W le.-;i attempted hy thr^e 
sTorksoaiy. Te.c*carc th" Sski.iaa Band luill U 1857, 
lh,> Siiaii Cholha Bun I built in 1*58, and ll e Mniji IVai.cr* 
Coarse made In iSPl. Tie first two are hiMcel reals at 
well as Bendst tier ate con»lru*led cn the lires of nj-'-fai 
district r.adt. wl.icli are new nisei above their former lev, Is 
and thus rendere 1 pi»*.tble nt sll seasons, ittslcs.! cf being 
itaj»V'.ab!e during tlie rains. Bi5.1g,'* have bei'n put in at 
tl.s' I o’.ats in esch rovd vvl'*m th* wat*r, after it has been 
danitcrd up hy the cndisnkinriit and thus x rved its titirprio 
for fioed itrignlien, tei-kx Us nvtnrai outlet ant ihi*«« 
bridges are fitted with oli,lei-s whlcl, are itsrd to regulate 
the flow. A raiiaVa is attselic I to tlie Shah Chokhi fund, 
and Is bcnrfii'ial in allowing a part of she d-tmnird up nater 
to lic led olT fsir high Icrel irrigation. The ll.a'.ii 'Vawr- 
Coarw carries I'il floal wider from W lands mur Kalinjir 
towards Utawar, throwing it on to villAges inch a» MaUi. 
Plivi.ahpnr, Ulaaar, and Haloka, which require it. .\tl 
these wrrks. theivfon’, nro intended to regntaie the Eangc’* 
UjinS overflew so as to relieve villap*s water logged hy it 
and to utilise the water so as to prevent mere than cm be 



MISTJTES OF EVIDEXCE. 


97 


hct|iail from rcauhini; ns tar ns Iiihinga nnd the villages 
aronnd it, where a series on oimsidemble Jliils and stagnivnt 
pools are formed in tho numerons dopressions of tho troot. 
The works may, of course, bo regarded as independent <•£ 
each other to n oonsideroble extent, except that each work 
nearer tho Jhil relieves those further down the line token 
by the overflow nnd thus renders them mt-re practicable and 
more easily worked, 

12, In this connection should bo mentioned tho Bonds 
at Bona and Gbiitn Bhamsabad. A scries of works formerly 
existed in tho valley between tho Alwar and Biwan hills, 
from near Ferozepore nnd the Bhartpnr border, for the par* 
pose of checking the Lnndnho in its eonne t«waids tho 
Jhils, These wore the Baiinra!, Knnmoda, Lnndoha-N'ngli, 
and Uhond Bands nnd the Bntai watpr*ahnnncl. The Uis* 
trici Board now, however, has no cooLem with them, nnd 
they have been abandoned or made over to tho zomitidors. 
But (he Gnrgflon District Bonrd still keeps up the Ghata 
Shsmsshad and Bawa Onnds, both hnilt in IS'.’O. Tliese do 
not, it is true, dmi directly with the Tisndolm floods, lint do 
CO indin'Otly by intercepting dininogcs from the Bi«'nn Hills, 
which flow into the Landoho. Uotfi are primorily pro- 
tection works. The former is meant to jirevont tho de|-osit of 
sand in tiie villages of Alipnr, Kanmeda, '1 igta, Hirwarl, nnd 
Madapnr, whieh were foimsriv niiceted by the Bninh now 
bmnlrd «]>, and. it gives flood iriisntion to GiiMn Shain- 
sabnd ns well ns seonring the deposit of silt in broken land 
np-Btream and thus inci easing the euitivablo area. The 
litter deals with the water of tho Oarnr lffll.ih, which 
flows down the west of the bills to the east of Ferozepore; 
Bawa, Banialo, Bnninii, Doghri, )Iamrapnr,nnd the sooth* 
cast corner of Sakrns arc protected from sand by it, but 
the bund docs not nlTord any irrigation, except indircetly 
by the effoct of percolation. 

12. The only other bond in this pari of tho district is 
an isolated ono at Dnngochn, whioh it will be well to notice 
here. It has nothing to do with the Landohn or ilic apill 
from tiie ,lhils, bnt intercepts an indcpe.ndcnt drninngo 
coining down a braneii of tiic Daror Nninh from tiie iiilts 
to tiie west of Buncocha and on tbc cast face of tlio liills, 
opposite the llnwa Unnd. Tiie water is need for Jlnod irri* 
cation, and as it would, if nnirrcsted, join the Jhil over- 
flow in flooding tiie tnihinga country, the hand is nsefnl 
for the soloUon of the problem of tho protection of that 
tract. 

14 . The above disposes of tbc works at present existing 
which arc in any wqj concerned with the protection of tho 
Kotin Jhil nnd the schemes connected with it, and having 
now described the position nnd iutcr-conncolion nf tho 
works wliieh regulate tlic flonile coming down from oil 
points of thn coinpass towards^ tho Kotin Basin and tiio 
floods that nro thrown hack from it by its protective works, 
it will bo convoniciit, before considering tbo otiier bunds of 
tlio district, to look into the financial po-ition of this 
system. 

In doing this it i* necessary al tho outset to sorntinizc 
the vory heavy figurts at which the original onllny on tlic 
older works has been reckoned. Tbo expenditure on nil 
the more recent wovks has been correctly aveertnined, and 
it is therefore possible to make n proper ebtimnte of tho 
profit nnd lo?s on liiem. Bat in tho fienres recorded in the 
dUirict olTico for tho old Kotbi-Dlianuoni VTorks nnd per- 
haps for the Raisina Mubammadpur Bund, thero seems to 
bare hern orer.estimation of tbc capital sunk in them. In 
(he case of the Riisinn-Muhammadpnr Bnnd this is not 
serions, and ns there arc two very large and rlabointc weir* 
on it, and tlio fisnres of expenditure were oltninrd from the 
Fublic Woiks Department, it is possible that the orer- 
estimnlion is only opp.vcnt, nnd the capital sunk- in them 
did netually amount to Its. 23,201.* But in the enso of tho 
Kotin-Ciiaudeui "Works a very sorioos ovcr-catlmntion hss 
cleaily Icon made. Thooosl of tho works was estimated by 
Mr. Drummond, Deputy Commissioner, to bo l>etwcon 3 
nnd 4 lakhs of rnpocs, «.e., 2 to 3 Inkhs on tho Bnnd and 
catciimcnt drain nnd about ono Inkli on tbc ^ Chnndoni 
Kanni. Tlicro is nothing to show linw this cstimato was 
arrived nt, but Mr. MoGregor, tbo District Engineer, who-c 
aignuturo appears nt tho foot of a statement attached to a 
icport of tbo 18ib April 1803, which contains n note of tho 
estimate, tells mo that it was not regnlarly worked ont, that 
it was arrived nt by tho method of n voiy rongli gness, nnd 
that it includes, in addition to the ontlny wliich may bo 
legitimately reckoiiod ngsinst the Kotbi-Clmndoni Works 
sepaiately, all tho capitul sunk by tho Noith-lVoslern 
Provincc.s Irrigation Department in nil their Bands nnd 
other worlie prior to 187P, when the works then in chnrgo 
of that Depnitment were handed over to tho Dlslriot 
Board. The totals are made up not only of tho capibal in 


the works intended to direcily prof eot the Eotla Jhil, bu^ 
niso in bunds situnted in other parts of Ferozepore at a dig* 
ianoe from the Jhil and only very indireotly connected with 
it, and in works undertaken for their supervision. It would 
appear that tho estimate included, brsidee the Eotla* 
Chandeni Works, the oost (Its. 4,878) of tho Kalinjar Bun- 
galow which had been built for tho residence of the Irri- 
ntioii OIRcer who supervised the bunds, of tho bnnd at 
Banarsi which was abandoned in 1877 and never has been 
nnd never will be made use of by the District Board, and 
of the huiid'Bt Kaliako, which, though in wnrkiug nrdor in 
1877, was sinee washed away about 1888 nnd has now 
censed to exist, nnd also of buiidssncli ns those atMadiipnr 
Kagli and Ifanmcda, wb'ob are not even noted in the 
list of works made over to tho Board and have iieror been of 
any nse whatever, having been definitely ohnndoncd before 
the transfer to the Board took place. Tho Bnngnlow at 
Kaltiijor trns not taken over as a coiivcoicat centre for 
sopervising tho Jhil works : it w.ss taken over and has been 
n-cd simply os an ordinnry District Best Honpo. It was 
necessary for (ho Irrigation Department to ehsigc its coat 
a^in^ migntion. and when tho Depattmont transferred 
its irrigation works to the Board, it had natorully to trans- 
fer al«o the Bungalow, for which it had no fn'ther use. 
But its Cost cann(.l fairl> be included in the Board's nccounts 
against Irrigation. The Board was compelled to take it 
over without intending to nse it specially as an Irrigation 
Bnngalow, nnd when it oame into tho Board's hands, it 
shonid Imvo been inrluded, for account purposes, with other 
District Bungalows. Moreover, tho cost of tho othor 
Bunds made by the Korth-Westem Frovineos Irrigation 
Deparlmcut, whioh have never been fit for use ainoc they 
were taken over or have now been abandoned, oren if it 
ebould be inoluded in tho capital sunk in the bands of 
District nnd e.annot be written off aa lost, cannot in any 
case be properly reckoned npinst tho Kolia Bnnd alone. 
Jf the capital sunk in tho Kotla-Chandcni Works is nndnly 
inflated by inolnding tho co-t of sneh works, it will natur- 
ally cercr yiold a reosonablo profit. Tho estimate of 3 to 
4 lakhs for the Kotla-Chandcni works is therefore clonrly 
excessive, and most bo cheoked by a eonsidcMtion rf tho 
amount of earthwork done and the rates probably paid for 

16. The otiginal plan of the Kolia work was a drain on 
the np-slrram side with an embankment or bnnd on tho 
down-stream side to tom the floods into tlio drain. The 
bnnd has been somewhat strongtlioncd since it camo under 
the Board’s control, bnt, to prevent nn nnder-estimiitinn, it 
wiB be as well to ossomc thnt,!t was of its present dinien- 
einns when handed over. i. e., 12 miles long with an averago 
height of 0 feet and a bivadth of -IS feet at tho bottom and 
8 feet nt tho top. The drain running along the whole of 
this was in 18CS, when Mr. Phelan, Fixcontivc Enrincer, 
reported on it in no place deeper than 21 feet and wos 
generally only ono foot deep, being 10 foot wide nt one end 
near Kogina und6r the AIwar-Giirgaon Hills, nnd increasing 
in width to 60 feet nt the other end near Cjinn. At present 
there is still nn average depth of 1 foot, though tho bed has 
been well cleared out from time to time for entth with 
wbieh'tn repair the bund, tho whole of the snm of over 
Bs. 12,000 spent on tho bnnd einco 1879 liaving been 
expended in taking soil from tbc drain and tlirowing it on 
to tho Bund. It is therefore obvious that tho deposit of 
silt is very heavy, nnd tliongh no doGnito conclusion can ho 
coino, to ns to tbo depth nt which tho drain was originally 
fltgt'yol oreording to obsorvotions of tho depth of soil 
taken by .Mr. McGregor from timo to time^ when the bed 
has been dog up, nnd from some isolated^ ecotions of tbo 

£ r0|i03ed woik at n few points, which exist in tho District 
Itlico, the roost libcrol estimate will not giro on overngo 
depth of more than nbiiut 0 foot tlirnugliont. Tlic amount 
of earthwork in tho Bund may thns bo worked oot ns 
14,6211,240 cubic feet nnd in tho drain as 11,401,800 onhio 
feet, ond tho total of those two quantities is 20,231,040 
cubio feet. Tbo present nverago rale for labour supplied 
by contractors on iirdinnrv cnrtliwoTk is Its. 2 per thousand 
cubio feet, which is pTiibnbly more than was actually paid 
when tho works wero made. Wo have to romembec that 
the Kotin ontchinent drain nnd emhankraont wore originated 
nnd probably curried ont in part nt Iciist during tho 
severe famine of 1837-38, when tho wages paid might bo 
expected to be lots than tho ordinnry mnrkot rate of tho 
time, that tradition also says that prison labour was largely 
employed upon them, and that ordinary rates for daily 
lalionr bare gone np in rceont years. Cnlonlaicd nt thn 
present rate ut Its. 2 per thousand, tiie cost of labour in the 
Bnnd nnd ontohmont drain eomos to obont Its. 62,402. It 
may have boon that o small omhnnkmoiit was also thrown 
np on tho npttrcam side of tbo draio, so ns to mnko it o 
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Titr.C.J, canal with raised banks on both sides. Mr. McGregor, the 
Sailifax, District Engineer, thinks that this was so, and, though the 

plans of the work ere not now to be found as a whole, tlio 

8 Sov. 01. plan of one part shows embankments on both elo“‘ 

. 1_ I nm of opinion that snob nn embankment, on the up> 

stream side along the whole length of the Bnnd, 'wonld bo 
contrary to thesoheme of the woik, and tbnt at any rate, if 
it existed — there are no signs of anything like a strong 
' embankment at present— it oould not^have been made in 

more than n few places where it was speoially required and 
could not have in general been more than a small spoil bank. 
We have to add about Bs. 7,000 at a rough guess for the 
expenditure incurred by the Irrigation Department in 
planting and looking nftor trees, and taking this with fto 
cost of the earthwork os onloulated by mo, we get Bs. 6^462, 
so that, allowing for error in rates, for the existence of an 
embankment on the up.stream side and all other mistakes, 
I do not think that tho works cunld have had more than 
Rs. G5,000 capital sank in thorn when they were taken 
over by the Gnrgaon Board. At that time there were two 
old aluiocs on the bund t these were demoliabed and 
rebuilt and another elnice was added. The cost of these 
work', which is added to the capital outl.iy, was Bs. 3,700, 
and the total capital of tho Kotla Bund may now, there* 
fore, be taken os Bs 08,700. This is not any under* 
estimate when compared with the capital sunk in the 
Gnrgaon line of bonds from Jhorea to Medawas, where only 
Es. 42,672 have been expended in throwing up 10 inilM 
of bunds, inoluding 10 important masonry alnicts and 
weirs. 

16. As to the Chandeiii Ont. it ie a drain 9 miles in 
lengtli, 8 feet wide nt the bottom, and 24 feet^ at ^the 
top. The spoil was hanked lip on both sides. This gives 
6,P42,880 onbio feet of earthwork, the oost of which at 
Ba. 2 per thousand is about Rs. 18,695. To this we^ hare 
to add about Rs. 3,000, which is the Oistriot Engineer's 
estimate of tho amount spent by tho North*iVestern Pro. 
vincos Irrigation Department in planting trees along the 
canol, and making all ellownnaea for errors in asanmption 
of the amount of earthwork and the rates paid for :t, 
the capital sunk in the Chandoni Cat ennuol have exceeded 
Rs. ^jO.'lO when it came under tho Boaid's manage* 
inent. The Board has spent nothing in permanent improve* 
monte which conld bs added to this capital. 

17. As far, therefore, as I can form any opinion, (ho 
Kotla Bund is now worth Rs. 68.700 ond the Chaudoni 
Cat is worth Be. 20,0d0, or both together are worth 
Rs. 88,706. I nin aware thst I must |mt forward good 
grounds for reducing tho csiimatq already made to such a 
large extent from Bs. 3.00,000' or Us. 4,u0,000, but I 
cannot understaud, more clearly than 1 have stated above, 
how that estimate was arrived at or was intended to be 
defended, and have given my leasons in detail for the 
-estimate 1 propose. Taking the capital on these 
works, then, at tho figares given, and on the other works 
at tho figares ascertained from the office, which inejndo 
cost of nny permanent improvements enoh as siaices. 
Spars, and the like, whioh have been undertaken, and are 
apart from ordinary annual lepairs, the financial position 
of tho Kotla system of works as raicniated by mo showed 
that all works in the systom by which the Kotla .Ibil is 
protected and the ovorflow from tho protective works is 
‘controlled pay their way except tho Chandoni Cut, the 
Sohoa, Unisina-Muhammadpur, Falla and Falii Bunds, 
and the Mala! water-conree, and that, if the flnotnating 
revenue, derived from tho Kotla Jliil and divided by 
Hovoriiment and tlic Board, under the arrangement by 
which the band management has been made over to tho 
Board, is added to tho net profit of the works, then, 
leaving out of ncoonnt the few detaohed hands, an income 
of abont Bs, 7,331 per annum on o capital outlay of about 
Rs. 1,14,013 on the bnnds and IVorks accrues, whioh is nt 
the rate of a little over 5 per cant. There can bo no 

. question of the usefulness of works that at one and the 
same timo hnva improved- the sanitary and agricoUnral 
oondition of tho country and the general convenience of its 
inhabitants and yield a peenniary profit. Belbre thh' Kotla 
Bund w.is made, Kuh must have had an almost deadly 
climate, for, even after it was made in 1838, the tahsU was 
noted for its nnheolthiness, nnd it has only acquired a 
better character during very late years, owing to the con* 
struction of the subsidiary works which prevent the whole 
Viilutne of water that is direetoi towards the bund by the 
natural features of the land from reaohing it. The town 
of Nuh and the environs of the Jhil are not now consi* 
dpred as unhealthy ns some other parts of the distyiet. 


18. I oscertalned, that the raisccllaneons income from 
grass, trees, etc., about covers tlie oust of establishment on 
all tho works 1 have above allnded to, and that the cost- of 
Biinnal repairs, whioh worked ont to about Be. 2,300, hoio 
n porcentage of 1'6 to the capital outlay of Bs, 1,54,182. 

Ill considering whether the abiann income conld be raised, 

I bud a etatement prepared to show the average area 
annually irrigated hv ra^ work, and tho rates^ per higha 
(the bighn being the kachcha higha in nse in Gnrgaon, 
wh{ch=5*24 acre) at whioh nbiana ie now assessed. The 
statement, however, is not very reliable, as it shows tho 
whole area flooded by each bond, without distinguishing 
the harani land from that which was nsseB.sed as daliri, or 
flood *iirigatcd, nt Settlement, and is therefore in somo 
bunds niiassessed tu abiana; moreover, in tho case of 
hnnds, snob ns the Kotla Bnnd, where water*rates are 
taken only on lands tlint have borne n harvested crop, it 
does not sliow tlie irrigated^ area which was harvested as 
distinguished from that whioh boro no crop and paid ho 
abiana. Thorecoidsin the Local Kunds Oifice are not 
oomploto enough to fuinisli full piirtiaulais, nnd it would - 
be impossiblo to obtain them accurately from any source. 
But a rough estimate of the extent to which inercase is 
possible in the abiana relnrns of each bnnd can ho made, 
and this wi.l help in tho deeision of the question vegavding 
each bnnd, whether it should ho mnintaiiicd or nhundoned, 
by showing in n rough way how much tho_ present into of 
nhianii will have to be increased all round, in order to make 
tho bund p.iy. Prom tho figures it may he deduced 
that it is hopeless to oxpeot some of the bunds to pay, bat 
others can be pat on a sound financial h.isie, nnd 1- now 
proceed to consider the coso of each bund individually. 

I sl'onld recommend the maintenance of all tho main 
Bunds except Baisiua-Muhammadpnr. The capital invested 
in these is Rs. 1,30,078. Moreover, the Qnbnlpnr*Mahesh* 
pnr Drain, whioh will he mentioned lotor, is also n woik 
that must bo maintained. Some of the works nia iinpro* 
dnetive and onnnot he made romnnerative except by 
Bseessing nn account of them lands benefited by other 
Works of tlie systom of wliioh they form a part and which 
they n'.sist. Snoii are the Malai water-course and the 
(^bnlpneMiiheshpur Drain, and the Bawa and' Qliata 
SliauiBnbnd Bonds may also he included in this class. Jn 
pariigraph 26 below I suggest method by which Bsiva nnd 
Gbnta SImiusahnd could he made to pay nt least the cost 
of op keep, nod if this method is adopted, tiio Board wonld 
lose on these hnnds only the rate of not income wliioh it 
may be p ssible to gain on other bnnds. But I wonld' not 
recommend that tliio method bo adopted. Tlic Io,ss ou 
Ghata Slinmsabad and Bawa should, I think, he met from 
the total income of tlie whole systoio of hnnds in the same 
wav as the loss on watcr-conrsos and drains most be met. 
This income on the whole system will be deiived'from nn 
irrigated aiea that in the past lias averaged 66,102 bighas 
por annum, on -which, at present rates nnd under the pre* 
sent system of assessment, the income has averaged about 
Bs. 6,950. There will, however, be no difficulty in raising 
the rates, and the system of a'sessment migiit, I think, 
he altered by exempting lands irrigated up*stre3m of any 
bnnd that were roeorded at Settlement ns dahri only where 
epecisl ngreements foi such exemptions exist ; by assessing 
all other dahri, up*stTcnm or down*!-tronm, at half rates, 
unless purposely iirigated ; by faking the same rate ovory- 
whore for both rabi and kharif crops ; and by assessing , . 
only irrigated Innds on whioh a haivcsted crop has been * - 

P roduced. If these alterations^ are made, probahlr only 
rom 30,000 to 35,000 bighas will pay abiana at full rates. 
Thns to obtain a reasonable return on the capital invested, 
each higha should pay about 4 annas. But on some bunds 
Ro. 0*5*4.per higha is paid gladly, nnd I do not see why ' 
tliis rate, or on© very near it, shonid not bo adopted every- 
where on this systom and throughont the district, as it 
■will not ho too high for. any bund to pay, ond will ho 
readily accepted if the improvements in tho eystem of 
nsseBsmeiit proposed by me ate adopted. 

10. On tho Sohna Bnnd the highest rate of abiana that 
oonld be applied would still leave an annual lose. The 
average loss in 1896 on Sohna was Rs.' 263 porennumr- 
acd it must therefore be considered 'whether the balance 
of advantage derived from this bnnd justifies its up- 
keep. The advantoges of the Sohn'a bnnd are dcsorib'ed 
by Mr. Maconachie as being the oonvorsion -of 200 bighas 
of land into first class dahri acd the bettering of hinds 
below ihe band by the raising of the well level lor ns far as - , 
two miles below and the moistening of the soil down-stream 
by percolation. Ho qnesiionod whether it had injnrionsly 
aueoted the health of the town and decided in the pego* 
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tivc, and I agree -with him. To the advantage* enumcr« 
ated byhim I rrouldaddthe)eg<!cningof the aceiinininted 
drainage flowing towords Indri, Chandeni, and Kotin, and, 
as tlic To'nme .of tenter held np bjr tiio bnnd is very large. 
Ibis I tronid consider on important point. The profit* 
yielding capacity of the Sohnu Knnd cannot bo incrc.O'Cd 
as things arc ; but ns it is a work thnt has inken much to 
baild, and in of eoniiderablo use in the Kotin system, 1 
. trould not advocate its abandonment, ns long ns tlie wholo 
Kotin system, to the snccest of trhicli it materially cun* 
trliiulca, yields a profit. The rate levied at the rabi, viz.. 
Be. 0*6*4 per bigna knsbohn, is that Trhich, I think, should 
be generally adopted, nnd 1 do not see any adequate 
reason for taking less for mter used for kbnrif 'iriigalion : 
if the kharif Tinto were made equal to the rnbi, there wonid 
be some slight diminution of the loss the Board now 
snlTers, without any iinrdship im the irrigators. 

20. The case of Saisina*Muliommndpur is worse than 
that of Sohnn. The sum io<t on it per annum nvoraged 
It*. 215 in ISOfl. The rapital eoat of this blind is, 1 am 
iiirlined to think, b little overcstiinaled, hut this is a 
matter that is net rnpable of pr-mf, and even if it were 
reduced, the capital would still he so great that no 
adequotu return could he looked fur. Mr. Mncoiinchio 
attribnted the sma'.l retum oi nbiana to the neglect to 
rksrfy irivJ irkkA Jew.fi.W ij‘ (wwasdii* j.'s itw ikf Awjt' 
stream idde, but he writis “the dirrct betieflfs of this 
bund arc hardly comincnsurale with its cost.” Largo 
exrcoililure had to he incurred in repairing broaches in 
1^76-711 and in ]SS6*S7| ard tlie bund w.as again very 
badly hienelied in 1891. It i« true thnt the rolumo uf 
w.'.tor h“ld np by itiis great, but this water has to travel n 
i.ing d'*tanc!! tlirough sandy soil before it rcachci. any of 
Iho .Ihil*. and though by coming down in floods it may 
d.amage ttio Sohnn-OlnTgaan road in places, this damage 
can l >0 provided sgninst. The bund ha* to n great extent 
Lecoine Uscloss on nccnunt of very lioovy siltagc on the 
up-8ire.tm side j its height above tbo level of the surround* 
ing couiitiy up-^trenm is now very small : In repair the 
broach of 1804 would bnvo roqniicd n very largo oxpen* 
dituih' ; and the bund rculd not hare been made efliclent 
witliout mMng it throngtiout. Under the oiroumstnneeB, 

I thought thnt it was one of the bunds tiint could bc't bo 
abandoned. Ibe disadvantage of spending more money 
on it, with an increasing loss of inlrreat, was, 1 tlmught, 
less than the inconvenience which would bo rsni-ed by 
fiuoding from the waters lield np by it along their route 
to the dhils, and tliclr eifeot on the Jhils will not be so 
notiosiiblu as before, now that the sjslem uf bunds imm<'* 
dialely (ironnd thn Jhils has been cxierded and improved. 
Tlie breach of 1894 w.<s theiaiore not repaired at the time, 
and 1 snggested that the bund bo struck off the list of 
works to bo maintained. Tlie enpital sunk in it would 
thus be lost, but it is better to lose this capital once for nil 
than to keep on increasing the leas by adding to the nutiny 
by repairs, and the only real source of income on the 
bund, viz., the trees, of which nothing has yet been n.ade, 
hut which aro worth a ooniidciahlc amount of money, 
will not be abandoned by its abandonment as an irrigation 
work. 

21. Tlie Qaisri system of bunds is so intimately con- 
nected with the Koitla Bund and the Chandeni Cut that it 
is neccesary to look at nil these works together in consider- 
ing their financial position. _ As already remarked, there can 
be no question of abandoning the Kotla Bund, nnd the 
other bands and the cut, whose main object is to relieve 
the Kotla Bund, must therefore cqnally be maintuined. 
The financial pasUion of these works justifies their main 
tenanoe. The following figures appear to show the state of 


aflairs in 1896 


Average 

annual 

expenditure. 

Average 

annual 

income. 



Re. 

Be. 

Kotla Bnnd 
Chandeni Cut 
Qaisaii scheiro 

• • 

» • 

» 

. 772 

. 340 

. 687 

7,288 

238 

1,187 

' 

Tot SI 

. 1,699 

8,713 


The Chaudeni Cut is rather a drainage than an irrigation 
worfir, amf vury IctOr iws I heKwiSk ieww spait av At 
recent yeitrs. The recent expenditure has had the object 
of iuiproving its irrigating capacity, and in future its 
income may perhaps be in excess of the annnal outlay upon 


it. As a drain merely connecting two Jhils, it could hardly 
he expected to pay, hut during late years the direction of 
the flow of its waters has been reversed. The lord towards 
Ujina has silted up, and instead of taking surplus water 
from the Chandeni to the Sanged Jliil, it now brings flic 
snrplns water of the Snngol Jhil the other way. This fact 
ia somewhat cxtraoidinai'y, but it has been possible to make 
nee of it by damming up the out by temporary bunds 
erected inside it and so holding up its water and hpilling it 
over tho high lands along its course before it reaches 
Chandeni. blow that the Qabari schomo protects the 
Cliandeni Jhil and there is little overflow from it, the 
Chandeni Cut con be safely dammed up for irrigatiou and 
does not require to ho kept constantly open. 

The expense of keeping np tho Kotla Bund is not heavy 
Save in exceptional years when it is breached, and the 
danger of breaches and the consequent outlay on rop.iirs 
can beat he obviated by keeping it in constant good repair 
and increusing the watBr*w.sy throngb it where advi*.sbic 
by mo<onry slnicos, whieli will n"t only take oil the sfram 
from tho Iniiil, but will aim allow the water lield np by it 
to be utilixed with profit down-stream by irrigation fiom 
rajbahas, for which there is some demand. Tho income 
from abinna nnd misoellnncous sources eolleotcd b.v the 
Piatriet Boaid itself on account of the Kotla bund averaged 
■»» Sf. S,9&a p^raanBin, hat the Sgai*', Re F,SSS, 

{^iven above has been arrived at hy inclnding E< 4,893 per 
unniim whirh accnic* to tlie Distriet Itonrd ns Imlf of the 
fliietna'ing land rercune of Kotin Jhil and which is given 
hr (ioverninent to the Board on necouut of its management 
Of the bnnd. The whole of tlii* fluctuating rovonue may 
Perhaps bo taken into account here ; tint even if the Govern* 
Uient share is omitted, the District beard share must cer* 
tainlv be credited to the bund, for it is directly duo to the 
lionrd’s nTiiintenimcc of the bund, and wonid cense to be 
vealized if tho bnnd weie abandoned. 

Asto the Qaisari scheme, it may be noted thnt, as the 
^urk-s are new, the figures do not show its finanoial posi- 
tion in so favumable a light as it is hoped thnt the figures 
bf snbseqneat years will do, after the scheme has been com* 
iJcted and has been got into thorough working order. 
The scheme was started in ISSO and was under construction 
Mil 1891. 'llie expenditure of these years, thcTelore, was 
debited against Cupitali and it was not necessary to spend 
luneh in repairs. On tho other band, the works yielded 
Co income. Income began to accrue on them 10 1891-92 
after their rompletion, and the anionut realised in 1896-96, 
*Vlien they were working well, was as much os Its. 4,305-8-0. 
IJbis sum should bo faiily troll kept up in fntnre 
Tears, though of course tho income must Ouotuate with 
the rninrall. From 1891-92 to 1895 96 the expenditure 
On repnirs WiiB somewhat heavy, as was natural on works 
that wcie new nnd required consolidation nnd genernl 
improvement. In futnre annual expenditnro shonld be 
o.'insidornbly less than the overage of tho past few years, 
and as tho works are now fairly established, I believe that 
they will pay well. 

Even as it is, toking the capital invested to ha— 

Rs. C8,70C in tho Kotla Bnnd, 

Hs. 20,000 in tho Chandeni Cot, and 
Bs. 17,500 in tho Qaisari Scheme, or 

fis. 1,00,200 in all, wo have had a retnm of about Bs. 7,000 
Per annum which amnnnts to interest at 7 per cant. This 
Cannot ,be considered nnsaiisfactory. And tbo financial 
results can be improved by raising tbo rates and at the 
Same timo introdneing some obangos in tho system of 
as-essment whiob aro necessary to remove defects alfect- 
iug certain villagoB. 

On tho Qaisari scheme the rate levied is Be. 0-2-8 per 
l>igha. while on the Kotla Bnnd nnd Chandeni cut it is 
Ite. 0-2-1. These rates can, withont any hardship whatever, 

I think, be inoreased, except on the Chandeni Cut, to Be. 0-6-4 
Per bigha, that which is being paid in some parts of tho dis- 
tviot and that which 1 wonid propose to be assessed in other 
Farts whore the present rates are lower. Oo the Cut, irriga- 
tion can only he cfleisted where there is heavy rain and the 
Water ht front of the Kotla Bond reaches a high level. 
Thns on tbo Cut tho irrigation is not so good as that of 
the bunds, and tbo assessment mast lema'n low, bat t 
think that the assessment on the hands oan easily be 
raised. The method of assessing nbiann on the Kotla Bond 
Varies, though no anthority for the differential treatment 
st aeighheariap TtihigeB caa he Ironed, ncept evetem, 2 
Would do oway with these differences ot method, which ore 
unnecessary and give rise to com|ilications, ond in altering 
tW rates -.vonld give due atteution to the complaints of 


,1/1-. C. J. 
MuUifa r, 
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worked out in 1896 was Iiigli on account of lioav; repairs 
before 1891*92 juet after the Band was made, and while 
it was being pnt into working order, and it ie not likely to 
be again approached With enhanced rates such ns can be 
easily imposed the Bund should yield a fair profit in future. 

26. The Man, dkliaira, Sakrnwa, and Shah Chokha 
works are paying extremely well and require no comment.. 
The two latter are not only irrigation works but serve a 
'very useful purpose ns 10.160 in a tract where good roads aro 
much wanted during the rains. To secure uniformity ond 
to provide funds to meet losses of interest and expenditure 
_onthe Bunds regarded altogether as one system, the present 
rate of Be. 0>2*8 per bigha abian.i leviable on them might 
be enhanced. 

26. Tho case ' of those semi'independent Bunds that I 
have incinded in m;^ lemnrks on the Kotin system may bo 
disposed of at this point. 

Ohata Shnmsabad would, it was expeeted in 1806, take 
another 3 or d Tears before the arr-i behind it bad silted up 
suiBoiently to allow of profitable onltivntinn, wliilo Rnwa 
woni'l lake another 10 years or so. But evon though they 
yield no income and will yield Ittllo or none for many years 
.to come, these works cost little to maintain in good repair, 
end being in n«t>iiy eaaA-’pmlection nvrks are not eipeetei 
to yield any profit. Tho anunal benefit accruing from tho 
Bn wa Blind waa estimated by .Mr. Mnootioeliie at its. 600 
in Government revenue or Re. 3,000 to the agrieulturo of 
the country. It would bo difiicnlt to assesa the lands tlint, 
owing to their oonstruetioii, have escaped the damage from 
sand which might have oconrrrd to the ■■ had the Bunds 
not been constructed ; the amount of tlie po^siblo damage 
and the number and situation of the fields which it wunTd 
have nlTeeted would bo very hard to estimate, and any cess 
sufficiently large or assessed over a snifioionlly largo area to 
give a reasonable profit on tho capital in the Bunds, levied 
from lands tliat were so hold to be liable, would bn very 
unpopular. In spito, therefore, of tlio fact that tlicso 
Bunds absolntciy pa.r nothing I would not suggest that 
they be abandoned. The capital sunk in them ennnot ho 
tevovered by their nbamlomncut, and they are doing good 
work in their way, though it may never be possible to 
directly recover even the ebarges of repairing tlicm. If it 
is ronsidcied necessary that these enarges at least, or the 
oliargcs with the nddition of some interest on capital, 
shouTd bo recovered, the only motbod 1 oim snggest is to 
estimate annually the amount which it is decided to recover 
and to C.1II togotnor the hlswndnrs of nil the villages pro- 
tooted, and inform them that the- sum required must be 
contributed by them aocardiog to any distribution they 
may' determino on tbemsoives. To leave tbo Bunds entirely 
in the hands of the zamiiidnrs will mean tboir speedy 
neglect and abandonment, and if the repairs ate liejit in tlio 
bauds of the Board subject to tbo contribution, nocuiding ns 
they themselves obooso to pay or not, by 7,.iinindsiB of tho 
sum required, it is probiiblo that the contriimtion will, in 
pursuance of a shor'-sighled policy on tlio part of the 
zamindiirs, be refused. _ If it is insisted thot n certain 
amount uinRt be enbserihed, the xnuilndars will so in find a 
way of bnchhing this amount among theineolves whioii will 
be to nil piactieni purposes fair enough, and will give more 
satisfaetton than any nssessment made by tho District 
nuthoritica. If a bnchti, such as 1 suggest, is sanctioned, 
the amonm. to be bnehhcd could not, 1 think, conveniently 
be fixed at tho cost of tho nnniial repairs plus any cansidcr* 
able the per cent, of interest on tho capital outlay, and 
sometiiing much Icss,^ prubnblv not muoh more than tho 
cost of annual repairs, would have to bo considered 
sulBoicnt. 

As to Bangochn, it pays its way and in 1896 rielded 
6'11 per cent, interest oii capital, after deducting nil chargor 
paying Be. 0-6-4 abiann pet biglia, and nothing more need 
be said about It. 

27. The eouaidorntlon of tho second system — that for tho 
proicotiiin of the Mnjnfgnrb Jhil— is not so complicated ns 
that of the Kolia Jbii system. Tlic Knjiifgnrli Jliil is only 
partly sitnafod in Gnrgaon and lies 'ohiefly in Dvilii, I,ilco 
the Kotia Jhil it is a liollow rccoiving drainage from oil 
four eidcs, and without any natural ontiet till it fills up -to 
a certain point. A canal bns been constrnided to cany oiT 
a great part of its waters towards Delhi, hut, evon when 
this is acting to^' its full onpaoity, in heavy raina tlioro is 
still a very oonstdcrnblo nrco that roninins nncultivated 
during tbn vhoie year tnitn the elFeete of water-liigglng. 
As tar ns the Gnrgaon District is ooncorned, the only drain- 
ages whioh the Jliil rcoclves are those from the hills be- 
tween Delhi and Gnrgaon, coming down from Gawnitiahari 
ond Ghata by tho Badaliahpnr Nallali (the watcislicd sep- 


arating tho Kotia drainage from that of the Najufgarh Jhil 
being, es before noted, a few miles from &dBhahpur), from 
points farther to the north-east by nnllahs running, past 
JharsA, from tho north-enst slopes of tho Taorn plateau, and 
fiDin the north and west sides of the Bhondsi hills. The 
Saliibi Ballah and its afllncntsi the Induri and the Kasaoti, 
also dischorge into the Jhil, though tho Knsaoti Nnilali 
has hsBii bunded up tbronghout its eourss in Jaipur, so that 
it has practically ceased to flow into Gurgaou, even in wet 
years. 

28, Tho first attempt to check and utilise the draimigo 
towards the Najafgarh Jhil in the Gurgaon Tahsil was 
uiodr in 1860-61, when the Jharsn Bund was constructed ns 
a famine work. It held np a rertain amount of water, but 
being isolated and situated on the less important lines of 
drainage^ did liitte to relieve the Jhil, and tho area flooded 
behind it was inconsiderable. In 1884 tho Ghats and 
Gawalpnh iri liunde, whioh hod been constructed nt some 
earlier dates, at QawaIp.ihBri within the range of hills and 
at Ghata where the main drainage issues from tho hills, and 
were nt that time in absolute disrepair and of no use what- 
ever, wore repaired and reoonstruutcd. The former, though 
sitimicd in tlio Gnrgaon District and under the manage- 
mrnt of Gnrgaon, is not linniicinliy included in the Gur- 
gaun list of Bunds. Delhi is riisponsible for nil charges 
and takes oil tho income, beennse the Band is just on the 
border and the area flooded by it ia all, except a few acres, 
in Delhi. It is indispensable that Giirgnon sliuuld manage 
this Bund, as it is intimately connected with the Gbatn 
Bund. If Gewalpahttri wore not kept in proper repair to 
hold np tho Waters nt tho head of tho drainage, tho Ghata 
Bund, which has been constructed to hold np only tho 
dtainago that collects between it and Gawalpaliari, would 
bo in forinns danger, and even beiped ns it is by the latter 
the accnmulatiun of water behind Gbnia oeca-ionally — as in 
180-1 — gives rise to grave opprolienslons, and that thongh 
tbe Band his boon lately mnoh strenglbencd. When the 
Bund is fnll, the sheet of water behind Ghata is enormous. 
It is 4 square miles in extent with a depth at tho deepest 
part of 22 feet and nn average depth of 3 feet. 6owalp.i- 
Imri has about the same or a little less eapaeity, and it 
needs no Temork to show whnt n serious oniamity it would 
he if tho rainfall aecumnlatcd behind both or either of 
these Bonds were to hurst forth and devastoto tbo country 
below. A breach at Gawaipuhari in 1876, when the Bund 
did not hold np so muoh water ns now and when there was 
practically no Bund nt Ghata, had its cUeot as far down as 
the railway line, about 16 or 16 miles off, and swept it 
away. The importance of keeping these Bands in good 
rejmiT is, tberrfore, obvious, and the beneficial elTeot on tbe 
Jliil of keeping nut the vast amount of water which they 
huld np requires no cuminent, as tbe Jhil, even without this 
water, i« water-logged ; ar.d it mnit bo remembered that 
this water, instono of running to woste and doing dotnoge, 
nowdoesduty in bIToi ding irrigation nnd creating soil oy 
silt nnd scenring crops in the villages whore it is used. 
The drainage is regulated by tlie two Bunds, so tliat flood 
iirigation is nffonlcd to the hinds behind tiiem, and then 
each B ind is emptied in succession so ns to mako its snrplns 
water avaihiblo for irrigation in tlio level Innds below the 
hills. Bat till lately the water allowed to csoape did little 
good beyond flooding n small area of land along its direct 
conrsc to tho Jhil by tbs Biidsbabpnr Knilah, along whioh 
there was no regulation of tbo flow. In order, therefore, to 
lUnlce some use of it, the B.idshnhpnr Bund wns constrneted 
in 1897. ’ihia nlTordcd flood irrigation in Uadshabpur, 
Medan ns, nnd neiglibonring villogcs, though it still left 
unsolved the question of fully ntilising the water held np, 
ns the Usohnrge from it simply went straight to tho Jhil as 
before. But .Ihnrsn was ladly in want of more water, 
ns the KnVahs feeding tlio Jbiitan Bund were incapable 
of briiigiiig down ns nincli woter as the Bond could 
nrofital ly use, and the Bund Ibelf was capable of mnoli 
devolopmeiit and able to oover a very much greater extent 
of onitivated Isml by an oxtonsion.^ Tho Gnrgaon 
Traiiiinv Vforks were, Ihorcforo, taken in hand, 'llicse 
conneotod Jlinrsn with Mcdnwns by a oontiuiioiis Bund 
Will) tho object of leading tlio suiqiUis water of Bndshah- 
pur through Qhnsauln, h'attobpur, Isjnmpnr, nnd other 
villages into tlic Jbnrsa Bund, thus incroasing tbo area 
flooded by causing a greater sheet of water to bo dammed 
np behind It, and Irrigitiiig lands botweoii Jbaraa ond 
Badsliahptir* by rattsing the water in its course along the 
i^ining iVorks fo spread by being dammed np by a aeries 
of sums or embniikincnts jutting out fiom the Training 
Works. Tho water collects till it gets round tlic head of 
enchspnr, and when no more remain s to bo sent down the 
space covcicd by wlint ie dammed up by Tcason of the 
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Vr. C J Bund and tho spur is cleared by openinR tlujces wets 

Jtfithfax. Bueb ciist, or cnttinB the spur, close to its jnoelion with 
1_ the Bund. Even sfter these worl-s were constmeteo, it was 

8 Nov. 01 . lound that a Urge quantity o£ water had to be nllow^ to 
' escapo from Bodshnbpnr without benefiting any Janos 
except those along the Bsdsbahpnr Noltuh for flooding 
which the nstnral levels were convenient : duponge nlso 
continued to be caused by the water in Gnrhi Harearn, 
Chandni Bndhcra, and other villages near the Jhil. To 
check this waste the Fasilpur Band and Spur was con* 
structed in 1890 some distance below Badshahpnr npon the 
Nallah. But tho riol improvement of the system binged 
upon the development of tho Training "Worksi and a power 
over the accuinniatious behind the Bands whioh had never 
been availed of before was obtained by putting slnices into 
tho Training Works nnd throwing out distribntaries from 
them on the down-stream side, and finally by eooneoting 
the Medawns Basin with the Training Works by s short 
catting of 6 or C feet depth- This alluived of tho ntilizo- 
tion in tho Works and their rajbahas of the water which 
the rise in tho ground hod before prevented from being 
thrown into them and which had perforce to he spilled 
into Fazilpnr. Fnzilpnr med only a little of the spill, 
so that tho greater portion was still wasted and caused 
damsge on its way to the Jbil. 

29. Tlio system in 1896 was, I thonghi, except with 
regard to the need for more rnjbahas, ns nearly complete 
as it need be, nnd it wae, in my opinion, capable of ntiliz- 
iiig every drop of water eanght in ail the Bunds, even in 
wet years, withimt allowing nny wnter or damage what- 
ever down the Badehahpnr Nallah or in the busies of the 
Bands themselves. The rajbalias lately introduced are 
fSTtienlarly nsefnl, and I would rcoammend that mjbahas 
be made wherever possible on the-c and all other Bands. 
Without rajbahas irrigation down-stream can only be 
effected by catting the Boeds or opening ont sluices and 
lotting the water ran over the land in front without con- 
tiol. This system is very objeetionabU and wastefnl. It 
is under it luipossible to lot ont the dammed np water till 
the land over which it will flow in front has been cleared 
of crops and is ready to receive it. Bailee the water line 
to be held up till the fields up-stream ore over-irrigated 
and the water cannot be let out gradually, so as to allow 
the higher fields to be branght under the plough as early 
as they might be. Moreover, the indiscriminate flooding 
in front direotly the Bund is opened fanes water on to 
some fields where it is not wanted, and it is also onmpiained 
against on tho ground that it washes off manure from the 
fields in which it has been deposited. But when down- 
stream irrigation is done by rajUthas it is under nbsolnte 
control. Ko one need get more water than be wants, the 
manure deposited in tho fields soaks into them and is not 
washed ont, and irrigation can be rommenced as soon ns 
there is any demand for water at all duwn-slTeani. A very 
large qnniitity of water can thna ho let out before, under 
the old system, it would have been possible to open the 
Band at all, and in this way pressure on the Bund is 
relieved while the lands behind it are rendered nvaibhlo 
for cultivation as soon ns possible and the disobargo of 
the nccnmulsted water is completed methodically and eai^. 
The zamiudiirs highly appreciate the advantages of the 
rajbahss over the old system, nnd freely and willingly give 
land for the oonetruotion of them. Farther improvements 
reqnircd in 189B were the extension of raibahas, of which 
only 10 miles emsted when I left Gurg.ion, and the dig- 
ging of a toe drain along the Bund from the JhArsa slniee 
furthest to the north so us to throw the floods oa to Balo- 
khara oiid the eastern part of Qurgaon. The continuation 
and stiengtliening of a spur round Dhokar was also desir- 
able so as to relieve tho Training Works where tboy are 
weak, and command somewhat high-lying land that wants 
water, and to throw the water more conveniently into the 
channel between Islampnr and Jhat&i. The provision of 
more sluices and tlieir better regulation was nlso a deside- 
ratum : and finally the Gbato Baud required to be strength- 
ened and to be protected by a small spnr against the back- 
wash from the cbaniiel by whicli its waters escape. In 
addition to the direct irrigation benefits of the Jharsa and 
oonneoted Bands, a very important indirect benefit his been 
observed in Ihe increase <>f the water level of wells and the 
increased certainty- of their water-supply. It is therefore 
important from nil paints of new to improve these Bunds 
and keep them in ^uod order. The whole of, the improve- 
ments ill the Training Works n bich I have mentioned 
would be generally beneficial, and, 1 believe, finaDcially 
profitable. 

30. The profit and loss on the Gawalpnhari Bond is, ns 


I hare said, aceonnted for in the Delhi District, and I had 
no fignres available for showing its finanoial condition. (In' 
Jharsa the capital is probah^ innch over-estimated. In 
handing over the bnnd the Fahlio Works Department put 
it down es ISs. 21,226. Mr. Maeouachio says: "This 
enormous expenditure repre-onts the liberality of the Gov-' 
einment rather then the actual amount of earthwork done, 
which 1 should think well paid at Re. 10,000." There are, 
lioweve.. three masonry weirs, in addition totheeanhirork, 
and these must have cost about Bs. 1,600 each. The Bund, 
therefore, might probably have been built within Bs. 16,000. 
But it ia diflienlt to sny what the original worhs were, 
and the Bund has been so altered and oxtendrd that 
tiu-ro is no means of eoireotly cheeking the Fnhlic Works 
Department fignres, which probably also include compensa- 
tion for lands pnrohased, and I would not propose that ther 
shonld he revised. The amount said to have been expended 
must be taken to have been expended, nnd though it is 
unfortnnate if it happens that the Bund snffera by an over- 
estimation of its capital on nsoonnt of lavish expenditnro 
or waste daring its coustraetion, tha best that can be done 
under the cirenrastanees must be dona. 

According to the fignres rcsnltiiig frnm the working of 

the Gh,ita Band and Onrgaon Training Works in the pas: 

excluding Gawalpnhari — tho District Board appeared in 
1896 to have been annually losing an average of Be. 433 
and Bs. 100 on eaoh of these works, end on the present 
capital of Bs. 52,152 sunk in them, this equals ]'02 per 
cent. The Ghnta income cannot expand mnoh without 
altering the rate-, and tho average since the Band was taken 
over by tho District Board gives Be. 120 per annum nbaina, 
hnt the income was Bs. 162 in 1891-U5 . and Bs. 264 in 
1895-96, a had year, the water in the latter year being 
forced up higher becanse it could be held up longer on nc- 
oonnt of the improvement in the Treiiiing Works. Tho 
appointment of speoial Fatwaris to check irrigation also 
improved the retoras by ensnring that all land on which 
nbaina was due was pTopcrl;y iieseseed. The abaiua to he 
expKtcd frnm this Bnnd in Fntnre ehauld not bo loss than 
at least Bs. 200, even at present rates. 

The improvements that I effected in tho Badshnpnr 
Jharsa Bands by the Cnt from Modawss to the Training 
Works, the lengthening of the Dhokar Spur, now siniccs 
and raibahas — ^which eost Bs. 8,650 in all — can bo estimated 
from tne fact that the Badshnhpur and Jharsa Bunds with 
tho Training Works in 1893-94 gove Bs, 1,053, in 1894-95 
Bs. 1,594, and in 1895-96 B*. 2, 482, in spite of the fnot 
that there was very little rain in the latter year (19 76 
inches at Gnrgaon), whereas the former two years were 
years of good rain (23'41 nnd S3 27 inches}. The works in 
1896 96 suffered very^ greatly for want of water, and, had 
the water been ainilahle, I think I am well within the 
mark when I say that I might have doubled or oven trebled 
the income. In future yeans the wi>rhs, even at the present 
rate of nbiann, shonld never yield less than Bs 2,500 in 
even the very worst year, which' is 6’85 per cent, on the 
onpital eren ns nt present esiimnted. In good years they 
should yield 10 per cent, with ease. To this innst be added 
ot least l.’s. 160 per annum fur the proceeds of pnlas, tvond, 
oto., on tho Tiuining Works. Tho average for 17 years 
gives Re. 124 per aonom, but this eaurcc of income has 
been ranch developed, and it will bo ncoessary for the pro- 
tection of the Banos to ont down much timber on the inside, 
trees being planted on the outside in exchange. 

The total income from the Gliata Bund and the Traiuiii" 
Woik system shonld thus in the worst years be at Ica^ 
Kb. 2,850 or 5'42 per cent, on the capital. In average unJ 
good years it will bo very mnoh more. The average annual 
expenditure in 12 years before 1896 has been Bs. 1,287 per 
annum or 2*47 per cent. The expenditnro in fntuie years 
will never come np to this — in fact, there was no expendi- 
ture required for 1896-67|— and the cost of maintenance 
should never exceed 2 per cent, of tho capital. At 'Ghata 
the present rates of abnina are Be. 0-2-8 per bigha kachcha 
on robi crops and Be. 0-1-4 on kharifi on the Training 
Works it is nominally He. 0-2-8 per bigha kachcha on np- 
stream irrigation and Be. 0-1-4 on perooTation just in front 
of the linnu, bat bines the rajbaba system has been iiiirodneed 
Be. 0-2-8 has by agreement been taken on percolation and 
down-stream iriigatioii as well. These rates can safely be 
increased, as the new Cut and other arrangements eon- 
nected with the Training Works will allow the whole of 
the MedawBs Basin, l,4t>0 bighus kachcha, to be cnltivated 
with sngaronne. On this first class crop at least Be. 1 
psr bigha kachobn shonld be taken and the zamindars are 
quite willing to pn^ at this rate. They can grow excellent 
cane and do not object to the rate proposed, provided that 
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their Bn.in is net flooded doting the eatlier pott of the 
/rains. .Therefore ttie .Medarras slaices shonid' he kept 
open till the c ine is fairly high. There is no odrantHge 
' derived from bolding np ho;e tl e water of the earlier 
rains, and it is not really ricc<.f.aary to use the Mtdawas 
Boin as a reservoir till the Gowaltahnri nnd Ghata water 
is let down into !t abont the 1st October. Tlie cane .is 
then high enongh to stand all the immersion it gets, even 
if the Hasin is filled os much as possible. These facts 
should ho remembered mid arrnngeineiits ahonld be made 
to onconrago cane*growiiig in the Basin, especially if it 
pays at Be. 1 per bighn. Similar rates should be taken 
on gardens nblch are flooded in tiic village of Guigaon. 
Ifo onestions regarding dahri arise in conneolion with the 
'Banns of the Nniafgarh Jbil^ system, but tho assissment 
uf ebabi lands has to bo considered. 1 would exompt ell 
chain lands fr»m abiana, except in e ises when water had 
been voluntarily taken for them— ie., by a rajb&ba or 
otherwise than b% mere fluodii.g. Cbahi voluntarily irri* 
gated ehonld pay fall talea, _ When the water elands 
behind the B.tnds, the land is so thoroughly irrigated 
that it bears a good orop even if the winter rains pracli* 
tally fail, and the irrigation by rajbthis is jnst about 
equal to that behind (ho Bonds, os it has been found 
impructio.ible to check the quantity of water that each 
rmtu falw. A'rrsy AfM », tAaevAmr, omM Ar tie triarMi. 
In ItOS'llfi when the winter rains foi'ed entirely the 
crops on lands belore and behind the Gtirgaon Bunds and 
Irrigated from them did excellently nnd were a standing 
proof of the cllic.aoy and value uf their irrigation. It 
wilt not he in any way^ unreasonable to ask all irrigators 
to pay Re. 0-5 4 per bigha kachoho for (he water they get. 
The Gnrgaon ststem, ns it is, is not financially bad, and it 
may, therefore, be supposed that an increase oT rates which 
increase tho abinna income and give n coosideiablo return 
on eapitiil ie uncalled for, Bnt it must bu remembered 
that the rntts higher than those paid hero ate only what 
are being readily paid elsewhere, that there is no reason 
to treat the zemindara on this sjatemwith oxorptional 
leniency, that the whole of the Gnrgaon Bnnds must be 
looked nt together, tho loss on some being bnlaneed by tbo 
profit on others, and that a good profit on the Gurgaon 
system, when it can be seotired without dilliculty, wiH 
make up for the amount of interest that the Board may 
lose oUeirhore. 

31. Bunds nt Hariaru, Garhi Ilarsnm, and Jbund Serai 
existed in former i'tnes to check the floods making townids 
the Nnjafgarh Jhil, but these have been dianted for many 
years and hove censed to exist t piaotically no signs of 

. works can now be found. They weio made by the Public 
IVorks Oepartinent hcforo ISfiO'Gl, Nothing has been 
expended or received by the Board on accouiit nf these 
works since they were liauded over in 1870. The amount 
of capital expended on them is not known, nnd though tbo 
cost of Garhi Harsarn was put down in the Execntiio 
Engineir's list of 1877 jnst before the Bnard took over 
the Bunds os Bs. 3, ’227, tliis ci>nnnt I think under the 
cnunttistanoes bo reckoned against the District Board. 
The capital outlay was lost before the Board took charge. 
Tbo Board was in no way responsiblo for this, and the 
three Bunds nc.t.'d al>orc should be struck olf tho list 
without reckoning their cost against the present Bunds. 

32. The other works in Gnrgaon with the datei- of their 
coDstriiotion by the Board are the Bunds at Kasan (18d4), 
Nanrangpur, Bariugar, Sliikohpur (1886), and Manesar 
(1890). 

Kasan is described by Mr. Maconachic as intended to 
intercept tho drainage from the hills east of Kasan towards 
Fbrrnkhnagar and the Jhil, to flood th« lands of Kasan, 
silt up the iialah and its ravines and render them cul>nr> 
able, prevent sand deposit on lands lower down, and render 
wells north of Ka.'an fuller and less exhaustible. 

NauTongpnr similarly _ intercepts the drainage into 
Fatrukhnagar and the Jhil from tlia hills west of Bbuiidsi, 
floods Nsurtingpur, prevents damage by B.'ind below, and it 
was sahsequcntly connccied with Manes tr so as practically 
to form one Bund with it. 

liancsaT has a catchment area of 6 square miles, floods 
the village land, and protects Dhorka and Mesba from sand 
deposits. 

Barjugar bad a Bund originally constrnotod by the 
Public 'IVorks ‘Department and handed over to the Board 
with other Bunds. Bnt this silted up so as to be inelTeC' 
tire nnd the present I nnd was therefore built. As the 
Piiblii) Works Department Bund was useless when handed 
over, I would not reckon its capital cost against the pre* 


eftnt District Board Works. The waters of the nnlnh 
totcroepted by the Bno.) flowed down to the Jhil. 

Shikobpiir intercepts tho waters that in thoir course 
to tho Jhil did considerable damage by sand deposit in 
Bairn, and among its other objects Mr. Mnmiiacbic notes 
that it was intended to bring more w.itcr into n tank sitn- 
ated jnst behind it. 

It will thus be seen that, though alt these Bunds inter. 
OQpt drainages flowing into the Jhil, they arc not primarily 
Jhil iirDtcction works. They do not oxcrciHC more than 
a very slight inilurnec ti^ioii the Jhil, as before tlic}’ reacit 

tho waters -intercepted have a long eonrse to pntsne. 
They are all works intended inn'nly for tho irrigation of 
lands in the villagca in which they are sitiiati-d and for 
the s.and protection of the villages below tlioin. In my 
opiniiin the damage caused lii_ the free action of tliV 
Uaters held up by them dnes not justify their iiiaintrnance 
ttnioss they are coiiiineruially profitable. Bnt a considcra* 
tion of the figures shows.thnt caeli of the.<ic Bnnds is kept 
Up at a loss, which on an nvciuge of years amounted in 
ISfff to the following sums, bearing the perceiitiigcs shown 
<0 the original costs of the works, vic. — 




Fur cent. 

Its. 

ICajiin • 

• 

. 1712 

199 

Naurangpur 

• 

1-21 

14 

Siiikiihpiir 

• 

. 1-30 

9 

Barjugar • 

• 

. 2-31 

24 

Manesar . 

• 

. 6-47 

101 


Its. 347 per annum. 


33. The only method 1 can suggest for the maintenanee 
af these Bunds, with a hope of deriviog any profit from 
them, is to tlx the rate of interest, at which tho Board is 
Entitled to a rotnrn on its capital invested in them, and 
to work tills out for each Bnnd, nnd every year to add to 
It the sum necessary for annual repairs. The total thus 
Obtained for caoh Bund sopnmtely should bo announced to 
a paaciiij^ai of oil villages roncei tied in that Bnnd. If the 
panehagat thinks that the maintenance of tho Bund is an 
advantage and is willing to pay for it, they shonid be 
asked to beclih the amount among themselves. They will 
best be able to distribute the demand over tho various 
Villages aud land-holders concerned on such estimation of 
tbo advantage that each obtains from irrigation, deposit 
af slit, prevention from damage by sand, cto., as they 
may elect to adopt. Such a distribution could never be 
tnndo satisfactory by a Bovvnue or District Board official, 
but vUIagcrs could make it if they wished to do so. If 
they elected to make it, the boolih agreomeot should be 
taken fiom them and tho Bnnd kept in repair by the 
Board otherwise the Bund should bo abandoned and tho 
Capital striick otf as irreourerablo. To keep np these works, 
anlcss they pay, would bo to throw gnod money after bad, 
lor the objeota they serve ore of almost purely local ad- 
vantage and do not justify the toxation of pcisoos other 
ihsn those living in the locality benefited. Bet if any 
of these Bunds is nbaDdoued by not being kept in repair 
under the Board’s supervision, 1 do not think that the 
levy uf rates on all land irrigated shonid cease, os long os 
the Bund by whomsoever repaired continues to irrigate. 
Bepairsf'howevor, should not bo undertaken by tbo Board, 
BO as to gradually allow the Bund to fall out of use. Other* 
wise tho zemindars might refuse to haohh the amount 
required, and then waiting a year or so after the Bund bad 
been definitely abandoned proceed to repair it themselves, 
hnd thus escape all rates^ but as the Board’s capital Is 
Invesioii in the Bunds this should not be allowed. 

34. To prevent any ohanoe of this and also os a step 
towards doing something to recoup tho Board for tho heavy 
loss already sustained by it, not only should rates be conti- 
nued to bo levied, bnt it should also bo laid down that in 
lasc the amount required for interest and repairs was not 
voluntarily bnebbed, a higher rate than that now in force 
should bo taken. The rates on these Bunds at present ore 
chiefly Re. D-2-8 per kaoheha bigha, bnt on the Manesar 
Bund twice this rate is paid. 'I'here are, however, consi- 
derable diifcroncca in the conditions of nssessment. Fur 
instance, lands down-stream of the Naurangpur Bnnd pay 
half rates, while they pay nothing nt all on tho other 
Bunds, nnd on the Barjugar Bund only tho harvosterf area 
ia assessed, tho >gh on tlie other Bnnds the assessment is 
imposed on ail the area submerged up-stream. I uannot 
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iindvrslntij Ixm these dlfterenUal rates come to bo fixed, nnd 
I think that ihuy can in no wav bo jaetilicd. Tho coudi* 
tioiii.f.ill the linndi is exaedy equal. They all tie in the 
earn., part of the country olose topethor. The objeots of ail 
aro exactly eiinilar. If, therefore, four of them can justly 
be ii8,ca»ed on all eubnieri;onov, why should tho submergence 
in Barjngar which has borne no cri.p be exempted f If 
downvtioain irrigation in Naiirangpnr is justly ns-cS'cd, wliy 
should it bo oxompted in tho other Bunds ? Tliure is, it is 
true, very little down-stream irrigation, but wu want all the 
income we con got and should .xtscss all there is. As Manesar 
pays Be. O-G-l pur bigha kaohehn, nil c.in pay the same, 
but even this taken on ail, including Barjuger, on all sub- 
incigence, will still give only about Us, 320. 1 would not, 
however, raise the water-rate above Re. 1 per bigba nakku 
harvested (which is the same as Ke.O-5..1 net bigba koebcha), 
and in cose tho zemindars refmo to take on the Huuds 
on tho terms suggested in the preceding parugrapb all 
».o ca>i do IS to raise the rates all round to Itc. 1 per 
higha pakka harvested on flood and 8 niinas ou down-stream 
i I ligation and percolation, to spend notliing in fuluio repairs, 
except of the simplest charaoter, to keep on the works, 
which are now in good repair, in this way for as long us 
tliey continue to yield anythliig at all, and finally to 
abandon them. Tho accounts of these Bauds rlionld bv kept 
sapamtuly. 

9S. The Dhulawat Bund is situated in the Taum 
plateau and with the Taurn Bund and tho Tiiuru Road, 
which operates as a Bund, regulates the drauiage of tho 
liidori Ralah, mentioned nbevu as an affluent of tho 
rahihl. In so far as those works ciicck tho floods of the 
dahibi they are works whioU operate for thu relief of tiii 
Najafgurh dliit, but the; are not primarily intended for 
this object and aio really works wliieh have only the 
.object of bonefuing the villages in tlicir immediate lucality. 
They may, however, be convenieutl.v disciisscid in sticecFsion 
to the works direotly conneuled with tho Majafgnr Jhil. 

36. Tho Dhulawat Bund wax mode in 1881, Its object is 
to caoso the nalshs belilnd it to silt up so ns to inoreaae 
the onitivated area of the villages on whieh it throws the 
rainfall of tho d or 6 i-qiinro miles whieh ate itn calchineut 
'area. Judging from tho experience which wo had of the 
work ill 18961 was of (ipiaiiin that it could never attain 
tliis object with au; hope of giving safficicut abiana from 
the lands ercaivd by it to pa; its way. The annual excess 
of expenditure over income was Its. 78, and this represents 
1 29 per cent, on the capital cost of Bs. 6,01.1 tVatur-rato 
is levied at Re. 0-3-8 per bigha. The figures of collections 
Tor past years show no increaso in area duo to silting, and 
even to make good tho annuel lo» of tlio District Board nn 
iiierease of 468 bightts is required Tliix cannot ho hoped 
for in loss than 10 years, if oven then, and n.s it U ti>o largo 
a work to be entirely abandoned the Bund is ono that must 
bs worked at a loss unless the rates levied on it uro nltored. 
The ayorago lutual realisations of aliiaua are Rs. 81 per 
annum, Togireareasonablarctiirniii tlio shapo of inter- 
ost the present abiana rate xyonld liuvo to bo raised higher 
tlian it IS practicable, but if it was dmibU'd nnd raised to 
Re. 0-5 4 per bigba, the inenmo would be just wliat is 
auffioientto meet tl.e annual expenditure, and the ll>.ard 
wonld not be out of pooket, though it would lose the interest 
whieh its capital ought to bring in, 

. 37. Tlinurn Bund wax oeo tliot had been made by Sattar, 
zemiadar, and was purebaead by the District Board in 
1883-03, After the puichuse tho oxpondituro un repairs 
was great, but the Bund hax been put into good oundmon 
and should not require any extraordinary lepaits iu fnturo. 
Abiuna in 1806 linvo been levied tax only two yc.irs and* 
showed a tendency in incron-c, luiving been Rs. 143 in 
ISO 1-05 iiud Its. 394 111 1S8S-96, and un an averago the 
District Board had lost Rs. 117 per annum on tliiB'’wotk, 
but tho number of years during which the Board had had 
^ It, was nut suflioient to allow i>£ a fair average being 
struck. Not more than Rx '20U per annum should Im 
required for ropoir», wliile the nbiahn— ooi.sl.lBriuK' the 
figures it reached iu tho very poor year 1806-00--sboald 
lie at least Rs, 460 nnnnally. Jhnnd (elephant gRaa) had 
b?en planted over tho whole of the land iipd was 
well._ Tho inrorao from it should shortly amount to 
Rs. 50 per annum. There will thus be an estimated profit 
ot Rs. 300 per annum on the Bund, as a whole, which 
gives 8 per cent, on the Capitol outlay of Rs. 3,805. Tho 
rate levied is Re. 0-2-8 per bigha by agreement. No eonc- 
tioii has yet been obtained for the collection, but tlio 
B.uiid is very popular and the people ore aiiziooa to get 


waters Considering the loss the Board has alrc.-idy aufibred 
in tlio past, the loss in interest that it must snfibr on the 
Dliuluwnt Build, and that the, unification of rates is 
desirable, I would suggest that the rates to be levied on 
tills Bund m future should ,ho fixed at Re. 0-5-4 per bigha. 

33. The Taurn-Jaiauli Road is an .important trade 
route connveting Tiinru with the Raj pn tana- itfalwa Rail- 
way and is regarded ns a feeder road. An oxpendituro 
of Us. 17,211 has beep iiioiirred in making it ainco 1891. 

It was not intended as a Bund, but owing to tho nature of 
the coeiitry it has bod to bo raised and has, therefore, 
acted as a Bund, llie ruiiifalt whi'ib formerly flawed down 
into BiiLora Fatiiudi, vli tho liidori, is held up by it and . 
floods a very eonsideiabio aiea uf cultivated land. Tho 
zemindais were usked to pay abiana on account of the 
advantage that thus accrued to them, and 1. on a vbit to 
Tnnru. in tho autumn of 1893, saw all those who Were 
Interested and diaenssod tbe inatlor with them. Tliey 
expressed their willingness to pay on nil lands except those 
irrigiitcd by wells. Tlieir fields had been flooded uuly in 
1805-06 and 1801-05, and oventualiy un agreement was 
como to with them by whieh it was arranged that they 
should for tho two year. In question pay Be. 0.1.4 per 
bigha for the first year and lie. 0-2-8 per bigha for the 
second year for all Bund ii rigation, except that of chnbi 
land. Tho sbiima thus levied amounts to the very consi- 
derable saiu of 1(3.855. Tho irilgateil area is capable of 
very groat oxlensioii by throwing out spurs ou tho up- 
stream side and eunstructing lajhabas on tho down.stream 
side. I would suggest tiint between the second mile from 
Tuurn and tho sixth mile {rnm. Behora — 7 miles— half 
the cost of the road bo reokuned us capital expended on 
irrigation works, and half tho annual lopairs be counted 
against Bunds, tlio other half being reckoned ns expendi- 
ture on communications, nnd that' all expenditure on 
spurs and rajbdhas and purely irrigation works bo qLo 
debited ngaiiibt tbe former hood. Taking the figures of 
1896, tho capital cost of tlie work as an irrigation work, 
would thnaoeRs. 8,614, and the return of Cs 855. for 
two years glyes an annnal profit^of -V04 per cent. To sconro 
uniformity, however, and a snffleient return of interest to 
cnver expenses ns well as give interest, and also to_ cover 
tho’ loxs of working expenses and profita on other irriga- 
tion works, I would suggrst that In this work also the 
same rate ho t.iken as 1 have proposed for the other Teurn . 
Bunds and aho for Bunds olscwhorc, and that abiana be 
levied at Re. 0-6-4 per bighii. It is difficult to estimate 
what this would yield, but in n good year it should give 
at least Rs. 1,000 and in bad years not less than Rs. 600. 

Tliu whole cf the r-'nd has been thickly planted with jtmnd, 
tho Bucoess of nriiicb is cbioOy dependent on tho water 
supplied by the mad as a Bnnd. The annual ino'imo from 
trie jliiinii should not be less than Rs- 50 for the first three 
ycais, inoroasing.lati-r, and half of this should be credited > 
to tho road uacoimt and linlf to tbe Bund accuunt. 

39. All the Bunds iu Rowari were upon the ^Kosaoti 
Nalsli and all have breii abnndoned. Bunds existed at 
Dalilna, Nandrainpnr Rns, Zninabod, Bihsri, and ICliol, but ; 
the Board has oxpendod nothing on them except Rs. 130 ; 

spent on Khnl in 1886-87 and 1387-88. Tho worka, ozcopt 
Khnl whieh was ma'Ie by tlio District Board in 1883-86,' < 

were originally in obargo of the Provinoial Public ’Works 
Department, bub Wevo praetioally abandoned before the 
Board was vested with their management. In 1896 the ' 
Board derived no incomo for them except as follows 



Rs. 


Bs. 

• Bs. 

Dabina . 

. 034 7 

94-5 

10 0 

95'd ... 

Mandrampnr . 

. ... 8 

... 

88 


Zaio ibad . 

• ‘8 

... 

30 

••• 

These items wore realised not as 

iibinna 

but 

on aeconnt 


of tbo sale of windfalls and grass, ns the land ou whieh tbe > 

Bands stand beloaged to Qovoenmont. Blhari has given i 

nn income, and tlie site of tlio IChol Bund belongs to the ! 
zcininihini. Tbe capital outlay on tbe Rewari Bands is 'Dot . j’ 
known except ns regards Khol, in tho construction of .wl^h ' !| 
tbo Board spent Rs. ,1,886. The nccaaaity for the Ba7ds ' Ij 
has ceased with tho drying up of the Rosnoti Nalab,,nnd ji 

they are now uovor filled nnd oannot bo profitable as iiriga- j 
tioii works. I, tlioreforo, suggest that they be all absn- / 1 
doned and tho o.ipitaI expended on them be struck off ' as . ; 

l0.3t. . 'j 

..40. I have now left to notioo only tbe Clia'nsa, Bund i, 
qad the Qabulpur-Mohcslipur Drain. The former was a 
purely protcotion, work situated in tbe Delhi Distriot, ',aqd 
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’ intoiulccl .to diveit. tlip Jrlir NiiIhIi, U'liich enaking 
iliiniikjro totlin i’alwnl Khailnr, in<o tl.e Jnniuant its hcnd. 
Tbi« imlnti flotrn out of tlio tiver near Clioiniiu and /loivit 
back nf^oiit intotho river loner down in Gni;gnon. Tbewoiat 
of tbo FftlwAl Klmdnr villn;;c9 Itavo their Innds in tlie island 
formed between the Jnmnn and the loop of the nnlah. 
The Band was mndew ithunt nnjr object of jicldini; 'liiteoi 
■ rerenae. It is, tiowover,- nnocecssary to »ny onrOiio^ 

, more about it hero, ns the dchr toftised to bo dlrertnl, 
but disposed of tho Bnnd br sweeping it nwoy '1 be eopitnl 
expended in making tbe'dnm— Bs. l.GOO— nnd Bs. S9G 
^pcnilcd during two yeors in its repnirs oio lost. It is 
'iSi-less to think i>f putting nnotber linnd in iii plnco or of 
making nny use of tho irmnins of the old iiund, and the 
expenditure should be written nOT. 

41. Ttio Q»bnIpur*Mnho.*hpnr Dr.'iiii was dng with the 
object of relieving wnter-logging in villages of th» Delhi 
District in the llnllahgaih^ Talisil adjoining llnrphala in 
the Falwal Tnlisil. Its ol>jcct is to tlirow snrplns water 
from these villages into tlie leirts nhnnt I'hninsa in the 
Null 'Fiihtil of Ourgoon where water is wanted, 'i'hia 
Chninsa is distinet from tlio Dcllii Clialnsn mentioned in 
the Inst psnginph nnd should not lie confnsMi with it. 
SViih nveinpe rsinfnll the water Indgi-s near Dhntrii soon 
nftcr it enters the drain, about C miles fioni Qahuipnr. 
'In eenllng the levels nl which to dig xhe dtoin it waa 
j»urpi.9'<lv decided not to lake tho water along at_n lower 
'level and it wna intended to leavO it to work only in hearv 
tioods. No floods enjcihto Ilf working the drain have ns yet 
occurred, since it was mode in 1801*U'i. It. it a matter ?or 
eongratnlatioo thnt there 's no expenditure on repolrs. 
'flic Dellit liisfricl Wilt in I'flC rt>n(cmpl.itiiig nnimprraa* 
nirnt, nnd I waa of opinion ilmt if n dnet with high banka 
were rnoJe through the ImlliitTa oboat Dhatrl nnd Mnlicsli* 
jiur, where the water now ledges, there c.sn bo no ebjee* 
tioii ott the part of the Giirgaon Distrlrt, nnl if water is 
thrown in to Chaintaso pt to lienefit its cnliivatlon tho 
Di-triet Boards of Gnrgaon slintild he anthorised to eollrct 
ahlana nt the rateof Be. 0-S- 1 per biglia as some retain 
for its outlay of Its. 1,13.1 on the Qaliulpur sictioit and 
r.s. f, 118 on the Mnhcshpar*Cliainsa scolion of this work, 
which can never ho oxpetleil tn retorn any profit. 

42. I belifcvo that the Bonds can be rnieirntiT manogrd 
by the Disiriet Board, wliose District Knginccr, Mr. 
McGregor, is thorooghly aeiinnintcd with nil the works 
and knows how to manage ond improtc them. Their 
nmintensnc" ■ is aheolotely nccfssan*, and there is no 
praetienhlc wav ot mnintylning them ercept by the 
agency of the lloard. Tucir llnsneial prnitinn has been 
represmitrd as much worse than it is, l'ecMi*c lar,;c expen- 
diture wns incurred in a few years on wnrks, eneh os tlio 
tjalsari system, wiiicli will nudonhic.ily he moil rx'innnein- 
tive ana nnefu' in tho Inlnre, hot risinirc time to 
dtroiop. . 1 he oideio of Government now prohibit the 
undertaking of now works without the Commi»<-ionfr'a 
sanctiiin, ond in llio case ot larRo work* that of the Finan- 
cial Commissioner, nnd^theroi*, thciciore, no fenr (hai in 
future, Tcekless expendilure _will he indnlreil in. Such 
expenditure, however, as is incnnrcJ. wni come out of the 
onlinarr income of U»* Buaid, to which nil JInnd inrowo 
is cvplitcd, without hi lug kept dHInci from the other 
income of the Baird. A distlnelinn is unnece-sniy, tlinngh 
a separate BtntemoTit might nsefun.r br kopt to stiuw wimt 
is spcr.l on the Bunds and what (hey yield ntitmally. Tills 
would indicate the worlta wliich enutJ Lest ho imprured, o'd 
the amount which the Hoard might S))enil on Bunds, iliongh 
Us et|>cndiluie ne.d not br confined to tho surplus derived 
salely from tlio Bunds. Thu results of tlio Bunds ns n 
whom should, I think, he tonkrd nt, nod, ns longnsall the 
i’liiids together yield a ratisfneton' ptefit, oxreptiun need 
not bo taken to the inninteiiance of oncer two unrerniinern- 
tire works which nro usefiii in tbeir own way. Bxpenditure 

i on repairs mny, I think, be undertaken by the Boards 
■ srtlhont the snuclinn of higher nuthority, ond the ordsrn of 
i Goveriiincnt have hrcn nnderstnod to mean this, It i*. 
I hbwcvir, often difiicnlt to draw a lino between repairs 
j and imprOTcmcnls resulting from (hem, o",for inrlaticr, 
I wlicre a small rajliaha ha eonstrucicil in conneclion with the 
I repair of n sluice, nnd 1 lonnd that orders were required as 
to tho exact limits within which tho Board may spend 
money withont previous sanction of soperior notlioriiy. 

43. The BTsletn, Uyider which tho Bunds have hi-en looked 
'after iiy Mniitotnuiis rcmnnoriVfcd by a percentage on tlio 
' ttAlMinvii, U one tVlA wtwiW terso Uo pvnpnse 'W»\V ennugU 
'lithe bldiilAininis were good men. But J found them 
'ro cml.v it! orceptiunnl cases; e.^.. In that 'of tho lute 

, Chaudhri Umrao Khan, of Sohna, who was of the greatest 

) 


nsiistaneo. The average blulitainim is not very in(e.iQsied Mr. O, J. 
or oneigetio in ids work. Heahould bo continually on his Ilallifax. 

Bu»d, rejiorting whnt repairs aro required ond the genoral 

Slate of nifaiiti, and he should also hare influenco over tho 8 Nov. 01.' 
ZotUliidors wlioso landa are nilecUd by the Bund suiBcivnt - . 

to prevent tlicui from opening sluices or cutting broaches, 
in order to cirav off tho wo'ors dauimsd up-stream cr to get 
iiriuation down-strram. BrcitcbCN cause grant loss and 
ineonveiriencc to tlie Beard, nnd it is nioat ofien impossible 
'to decide who is rcnlly rosjionsible fur 'them. ThoMohto- 
mims ahnnld also interest ihoinselves in jdanting jhund 
grasa un the Bunds niid trees on the duwn-strcara side ; if 
trees are piirntcd up-stream, they aic tiablo to prove n source 
01 wc.nkness when tho Bunds am full. Tlie tncoino from 
jhund and trees is not iiiconsi'icrahlo and is oapnlile of 
inrtch dcvelopmunt. Finaily, tho blohiamiins have to sec 
ntipnt the collection of ahianu, and, in many ca«cs, hove 
given little help, so that abinna Iins larctl outstanding fur 
yiars. 1 think that Lambaidars might bomsdunso of, 
nnd thnt if the stretch of Bund in each village is put iiiider 
the ehargo of the Lainhordar of thnt village it will bo well 
looked uf ter, especially if the csiohlishmcnl of Bund coolies 
is strengthened when ncccsrnry ; but I need on’y say here 
that the riiatti’r rs'qntrrs consideration. 

i4._ As to fees, tlie-p liaic not licm fnipunno because they 
lucce itt auuu> been uotliled. Ttvey hnico been. cniU 

Ircted by piivatr arrangement with tho zemindars. It is, 
however, nccM-ary now to pnt msllcni on a more satisfac- 
tory fiititing. I understand lliaf it is unnecessary to pnt 
in charge of the Oistrict Board by foiinnl notification, wnrks 
it ires conslrnctid itself ftllcr the date of Parjnb Govern- 
ment Notiilintion No. S4. dated Idtli Sopteuib'r ISSfl, 
wliich ennincratcs tho work* pnt in ehargo of the Board, 
and there are no village Dnnds which tho Board requires to 
inatiagc. Notification No 31, tbrroiore, requires no iiitcra- 
tioUi and the niicratfon of Notification No. 33 of the same 
dat**! fising fees, will be n simple matter. I'hero can be no 
dmtbt that, with thi> sanction of Gorornment, the Board is 
entitled to charge feet fur nil tho woiks which are to he 
ninintained, and at renaonable ratC' not only tho Ivotla 
IV^rks, but all the works worth keeping up in the district 
rvill rcturri fair interest in addition to working expense.. 

The Notification amending No. 33 need only detail all these 
wosks, ond state that the gem-inl rate for irrigation will in 
future be, say, Be. O-S-l per naie, except in ll'O coao of 
Aaliri lands exempted by ngreement, nnd of other dahri 
lauds which will pay Imlf rates, unless voluntarily irri- 
g.rted by rajhahns or ulherwis.'. Ckalii lands should also be 
slated to be exempt unless volonturily iriigalril, and special 
rates. Re. 0-2-1 per kacliebn bigha iiii the Cba'.doni Cut. ood 
1 for Biigntcanc and gardens on tbe Gurgaon Training 
Works, should be noted, ll will olsu bo irecissnry lo 
notify the barhh nmiigcmcnts i>ioi>o-eJ for Gli.a(a-Slinm- 
sabauand Ilnwn, if they nro to be iiiirodiiccd, and for tbo 
Bunds named in paragraph 33, it rring luldcd in tlie enso of 
♦hr latter that If the iiinney rcqniieii is not bachhed fees 
will be Cidlcetcd nt tho ordinary rales. 

ft Is very imnortant th.at the nbiana should be levied 
from.tbe whole or the lands li.alile, and I heliive that the 
Board'liaa lost n lot in the past from this not lieing done. 

It is also iiiiporlnnt thnt the aliana jtarfhaf shou'd be 
prepared with os llillo delay n« po'sihle, and that persons 
charged shnnld lie given nu opporlnnlly nf objecting to im- 
proper charges nnd clearing np doubtful points, and should 
then br made to pay up promptly in full. This is iin- 
pos'ihlo if, as I found to bo ttir case, charges rrcrc not 
tnO'le cut till long after tho luirvest for which they wore 
due, nnd I would Invite nttenlion to an order jiaa-ird by me, 
hy which I Irirtl to rvilncr tliinca lo n proper ayslern. Th« 
entrrtainri out of spcoial P itrrar.s for B*'nd work is ncces- 
eavy in order to g.-t nccoimts settled prnniptly, 

•15. The Kotin Jbil conlract with Govcninient, by which 
the fluctuating rerenne of thu Jhil ia slinred by the District 
li^rd nnd Gorornment, siiOohi. I tliink, be oontinued for 
an indefinite p.’riDd, or at lea-l till the next holtlemem. 

■nils contract Is wor'.h a good deal to both p irtiea. It gives 
tho Board very con-tdcrnlile nKiistnnoc, niih which it can 
h&vdl^ dlspiinre, and it has resulted ir. the iuinrovcmeiit of 
the Kotin works nnd the con-cqnrnt inerrase of tho r.-vonuu 
wliich goes In tho sLnro of Government. A retnrn ahowing 
tiicamoiiiitpr this revenue, and of the tiiipensiuiis and 
retnlivieiia in »o-cnlled " submerged " villages, whicli were 
put under spceial rule- of remission at tottlcmimt, might 
usefully he kept up speciatly to show how useful the llnnds 
are tw ttwsev Mawit. Tlvew me tdra vAtae dlrect'vevA vn 
wliich they are useful, and rrooid of ihrir results would- be 
of interest, for inslonce, in showing thoir clfecl on the 
surface kvcl ot wells. The only figures 1 have seen about 
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tills relate to .Ihnrsa bti 3 the Civil Station, and 05 

that the level of the water in the wells, which is 
feet from the gronna Mirfaco, has tiara from 1 “ 

The Uhnlawat-nnd Sohiia and other Bands, I am 
have produced a great effect in this direction, an? 
neouslv with tho raising of its level the quality of e"® T , 
is improved, so that this is no slight heucfit for 
people are indebted to the Bunds. 

‘IG. Moat of the. Bunds, iiioluding all the impo^®®^,®“^* 
except tho Jharsa and Kotia Biindc, stand on vil‘“B® • 
not owned by Qovernmont or tbo Board. fSf,. 

results from this, as tho villagers ocraainnally ooiilP 
they are depiived of the nsa of their lands. Hnp *r ... 
thought of to acquire tho land on which some Ifunas 
up tlieir water, iiarticulaily the basiiis at Ga’'®'^ • 
G^tn, and Medawos, ^fore they acquired valit* tnrimgh 
the Bunds, tho iiieomc of the Bunds would have "®'" 
largely inoreiisod by the possibility of holding up 
dis^ilbuting it only when required, without any «f®®t®, .* 

as now ocenrs, when wo linvo to empty the rc*®''^®'” *" 
order to suit the Impatient owner of tho land , , ' 

who waiita to have Ills Gelds tree from flood bcfoi? 'I'® “® I 
down>..tream are rend.i for irrigation. The biiy|"S “P ® 
the reset voira is noiv, 1 aiippcse, hopeless, but, i" 
t nsnre as coniplcte a eontrol ns possible over all its w® J* i 

situated ahoiild be acquired, or, if this is j? ^ 

account of Its cost, arrniigeinents ahculd bo made *® 6 " * 
xeiiiindiira to formally acknowledge the right of *"* Mosrii 
to relain possession oa long as n«es<ary on pnyii.p f®*®""® 
ntid rent or otherwise. The rajbshns that ha*'® 
cently eoiistmetcd nre all in village Innds, and th* 
rue glad ennngh to give landa for the purpose' 

Board should 1^ able to exoti’isc p«rinnneiil co**"®* ®®®® 
rnjhalias which it make*, and some agreement i- ne^'sary 
in taking over lands for their extension — whif."' |? 
opinion, Is the most n«ofiil and remnnerative d"™ 
which the Bund system can be iiiiiiroved. The 
of mihahns stionld bo kept constantly in vie"' 
enable tlin best nnd most convenient use to be ®‘ 
waters dammed np. If they nee proiwrly work™' I®® 
aianee, in tho Bunds round villages like Chai'ert * 

do much to obviate the eomrlniii'.s of ovcr*fleoi''"P *'”®" 
ore often made and tliey will slop the llund'f®‘“®P J® 
which the np»st-eam villagers aometimes resort *® ®™*‘* 1® 
rid ilieraselios of the water standing on their '??“!' 1®“ 
iheiehy eau-ing miicli tlairago and cxpeii-e aii- 
down nnnislitiioiit on themselves. Thcie i«, 1 l<liev^®on» 
siderable necessity for rujbaiias in the locality 
nbovc, as well ns inside the Kotia Bund, towsiilf UaWichi, 
nnd nil along the Gnegnon Tniining Wurha. 

47. Tho Disliict Board, as alcown abos’c, e®® obtain a 
■ profit from the Bunds, wliilo they at tho same ti™® beiieflt 
not only the londrawners who irrigate from each ly>"d, but 
also those— it may beat a considrmble diilnnee 'j?* 

Build — whoso lands nre proiected from oicet*i<® floouing, 
and in some eases eerre as roads. There is thus ®® fin*®' 


ciiil objection to the Board nndetiaking these works and 
applying Uistrict Fnnde to them All projects, however, 
for uew Bunds require to he very carefnlly worked ont, bat 
new Bands that have been thoroughly coiisidoied (so os to- 
obviate errors which have been made in the past, snob, for 
example, as tho location of a Band in a position whoio it is 
bound to render a village site during tlio rains an island 
and practically uninhahilable) and such extensions of ra)> 
babas leading from Bauds ns the Uistrict anthorities And 
desirable, can bo recommended os Famine Worke, consisting 
as they do mainly o'carthvrark and piovidiiig work for the 
people near their homes. Bands, it is true, cannot be to 
snooessfiil in dry ss in wet years, bnt the experience of 
Gntgaon showe that they arc vnlnnblo even in dry years. 
The Board in my opiniun is the best authority— under the 
control of tho Deputy Commissioner-^for managii.g and 
eontrolling the works, iinprovements in detail of msaage- 
meiit being made if they have not already been introdneed, 
nnd the rates leviable ran be collated 'by the lioard either 
by law (which is prcfomblo) or by agreement. 

48. To snin up, 1 think that tlic District Board should 
bo granted a eontiniinnce of the Kotin Jliil contract for an 
indcGiiilc period ; that certain Bands, ois., Ifaisinn-Mobam* 
msdpur nnd those mentioned in paragraphs 31 and 39 as 
Well ns ChninsB, should U abandoned ami hare their capital 
cost struck oil tbo ncconiits ; that Ghaln-Shamsahid nnd 
'liana nii'd flic 'Bimtls mentione'd ‘iii paragraph IBi shoiifd 
be accounted for sc|i.arstcly from the otlier Bunds of the 
district, if the two former nre to bo innintalm>d by recover* 
log the cost of their repair by a baclih on the villages 
beneGtrd. while tho latter slinnld he abandoned and their 
(hipltal cost Bicuek olT in case tlic xemindan. interested in 
them icfnse to maintain them under special armngements ; 
that the owiiirshipor lontrol of the sites of nil works shonid 
he secured by the Board ; that the present figures of ti.e 
capital cost ol tlie Kotin Knad nnd Clmndenl Out th.uld be 
revised nnd reduced, the capi nl cost of the Tauru-Jatanli 
Itoad bring divided iimlrr the heads i>{ ruUic 'iVorts and 
Irrigation ; that the general standard of nsses<ment for the 
heneflt of Bond iirigntton. bo.b iip-rtrenm nnd dawn.Blrcam 
•bnuld be fixed ala unifonii rate, say. Re, 0 i-4 p.'r kachcha 
blgba of an acre) on crops harvested and should be nnti- 
flrd, with half rates on ilalirl lands and exemption fur chafai, 
unless the dnhti or rhihi was purpo*r]y irrigated wben it 
should par full rates, tlia rates on tbs Obaiideiii Cut heir.g 
iiiainisincii at Be. 0-3*l and on the Gurgnou Training 
Works i ieie.i«cd to ICr, 1 p >r kaelielia biglia on sugsreaur and 
Cardens \ thrt syaiviiil cars ho t tken to eiisuTc the prO|<ei 
looking niter of tlic Bunds nnd the full nssessinen; of all 
I 'tics that iinghb to Contribute to their iipkccn ; that tie 
income from tiee* and graoi be dccc]o|>ed ; and that rxpen* 
diiure, out of the general revenues of the Bonrl and under 
control as ordered by Govema 'lit, on the future develop- 
ment of the llimils should cliitfl] take the direction of im- 
provements, especiallr by the extension of lajbaha*, of ti.e 
Kotia dtiil system, the Gswalpshari-Jharsa system, and 
thr TaDrn-.lBtauli Hoad, all of which are most t'aluabb- and 
are remouerativc. 


1. Q. {Tie Frcfidenl ). — Yon ore .ludicial gecretaiy to 
the Punjab GovemnienlF— Yes. 

5, Q. You were formerly Deputy Comrui'**®®®® 
Gnrgaon ?— Yes, in 1891*1695. 

intneet explained to the Comniteion hp a f^fbrrnfc /o 
mapt tereial pointr in hit note in rennr®^’®” wifA 
the JJuni! tyttem. 

3. Q. (The PretidenI ). — There is a large are® ®^ iridgn* 

iion in the district — 143,000 acres? — That doc* *"®" 

absolntely the whole of the land irrigated by bun4* • i.® ywes 
of good ininfall, there is a trenicndnos amount oi 'P’S**™"' 
The average aimnnl rainfall is, I tliinfc, about 23 i®ebeB. The 
area iirigntcd varies greatly with the lainfnil. 5 ®® »®«case 
of the lost few years is put down as 0,000 acre® ’’ 

probably an iinaer-estimate. The bunds arc nri.P®®*®®*'®® 
against famine j they are more for protection ag(*'®*t®®® 6 *. 

4. Q. Is there any means of so arranging thf>® i>nod* as 
to fonn tanks ? — I none or two pisees, 1 think, J’®® fonld 
form permanent lakes, bnt 1 imagine the value 

is now too great. 

6 . Q. 'What it that valne due to P — To the bn<*^*' 

6 , Tlie land is in private bands? — Yes. 


7. Q. The broad que-tion we have before ot is, wlint es-i 
he done to help to protect this district from famine. Wh.st 
rclitf could you give b' the jieople, in parts which are net 
protected f — 1 don’t think luiids arc of any use in years of 
low rainfall ; they al'ow of the best nse being made of such 
water ns there is and in yesn of good rainfall they are of 
extremely great value in protectin'.; the depressions which 
would I'C water-legged. 

8 . Q. I icc.there is a good deal of writ irrigation?— In 
the Bewnri tnlisil, 

9. Q. Whst is about the depth uf the spring level of the 
wells ? — 1 don't know. 

10. Q. Whs mnrii done in the way of taiaei advances 
fur increasing the nnmber of wells ? — Kolhing excepticnil 
was done while I was in Gurgaon ; the usual number of 
applications only was received. 

11. (llfr, Jligham), — I do not quite undeniand thispoiut 
ns regirds the eostof thrae bnnds? — My point is Gist iLe 
whole question of tliese bnnds was rcferrvd to Government 
ami (be Ijienlcnnnt-Gorernor was ot opinion that the District 
Itoard should not spend their money upon them unless thry 
made a ressoiinble return on the capital invested. 1 maec 
enquiries and I was of opinion that tho capital cost of the 
bunds as shown in the District registers submitted to 
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GbTi>iiimcnt WM exc^ssife und I proved that the Bunde did 
teturn a fair rate of interest. 


12. Q. Yon are morel; 'depiecatitig the full book raliie 
being taken into account in estimating the profit ?~I 
think the hook value ns put down is wrong. 


18. Q. The question of first cost merely afioete the eiti- 
c.mate si to the profit that can be expected P — Yes. 

14. Q. Is money lent to the Board for carrying out these 
juads ?— K 0 | they find it out of thoirown income. 

^ Is. Q. The Brovineial ' Govemiuont gives no assistance F 
—No, except that the Fnblio 'Works Department gives 
ocensionai nssistnnoe in deputing an nfiieerlo find out a suit* 
able site for a bund or for some other professional work. 

1C. Q. In the rase of famine works o number of woiks 
arc carded out by relief labonr at the expenso of the 
Local (Government ? — 1 don’t know whether fauiino labonr 


has been employed on those bunds. 

17 . Q. (df»* Wilton ), — You give nn account of the finan* 
eio! results of the Eotls system. If bunds did not exist Guv- 
ernmout could not recover so uiucb levennc os they do 
»ow, could they ?— No. 

18. Q. Would not much of tbn land revcono now realired 
havu to be remitted if the bunds did not exist ? — 1 don't 
think mtiflb remieeion would be necessary. 

10. Q. Take all Unit lias been done in the last 90 rears at 
the expcnic of the District tioord end zemindais in iin* 
'proving this bund system, bos not tlmt laigcly increased the 
produce of the district f — Yes 


SO. Q. Will this constrnrtion of embankments nut lead to 
tn enhaiiecmcnt of land revenue i — Yes 


21. Q. Wbieb could not baro been taken if the bunds bad 
not bc»n made P— No. 

22. Q. So Government n-ill deiive eonsideinldc profits 
from the making of tliese bunds P— 'Yes. 

23. Q. To which it has not eoutributeda ny thing? — No. 

24. Q. Is there much room for further extension of bunds 
of this dtserintion ?— Improvements ill bunds slioidd lake 
the direction of making channels for irrigation by r.xjVfibne. 

25. Q. If such improvements Wero mode, would they not 
lead to an incteai® in the land revenue? — Yes, certainly. 

2d. Q. Should not Government in lliat case help in ilio 
coni'tTuetian of sncli iiiipruveiueuts P • Yes, 1 think Goreiii* 
metit should help. 

27. Q. Have these troeU been prop"rly surveyed ?— Yes, 

2_S. Q. Js there snllicient help in tlic way of professional 
advice by Government dcpartincnls F - Wo have a very good 
miin— Mr, .McGregor — the bislricl Bugiucer, who is able 
to do wlint Is nrces8,-iry. 

29. (J. Yon recommend that some bnnds should be nbar.* 
doned, have these led to any iiiercuse of GoTcriiiiicut revc* 
nneP— Yes. 

30. Q. Should not Government help to par somotliing of 
the whole cost P— Yes, if Government Luna revenno is in* 
creased, I consider that the bunds should bo kept in tlie 
hands of professional people— District Engineers- wlio 
uonld manage tlioui. 

31. Q, Under the control of the District Board P-Yes, 
ptactically that is tlie Deputy Commissioner. 

32. Q. Du you think the present system of District lioaid 
insnogcmcnt of tlie bunds works satisFoetorily P — Yes, if 
‘tlie Deputy Comiiiissioner takes on Interest in tbv business, 
but if tbs Deputy Commissioner does not keep tbings tight 
ailuirs get bad. 

. 33. Q. Itisagrcatadvantagstohsvcn DIstrictEngineer 
who remains xiermanently and looks after IbeuiP— Yes, it 
is a great advantnge. 

34. Q. Is there any difiiculty in obt.'iining funds for the 
propermamiennuceof tliein inttuirs of drought?— I bare 
never heard of sneh difficulties ( during tlie years 1 was .here 
there were none. 


35. Q. The income didn't fall off ?— No. 

. 3(1, Q. (Air, Iblie(e 0 n)t—Uon far c.m you say is Gnrgaon 
protected against famiuo ; it has a canal and it has a large 
number of Weils in the itewari and Putwal tahsils p — I 
think tlie Eowari and Palwal tsbeils are fairly well 
proiecled. 

37. Q. And'tbo trest not?— Quito so. 

38, Q, Is thnt half iho district P —Yes. 

JiP. Q. And the bund orea lies in that bait P— Y'es. 


^ dO. Q. Why were these bunds' so out of repair about the 
time of the settlomont and after that?— Because the Distriot 
officers took no interest in them, ' 

41. Q, 'Were.they then under private management P — In 
1870 the bunds then existing wore handed over to the Dis* 
triet Board, having before that date been under ihemanago* 
mentof the North* Western Provinces Irrigation Depart, 
raent.. 
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4'2. Q. Before tlmt they hod gone put ofrepair P — Y’es. 

4?. Q. Why have they never been under the people's 
maiiagcmontP— The financial results, I expect, under the 
Tnanagemeut of the North-Western Provinoos Irrigation 
Department were misalisfactory and the Canal officers, who 
were responsible for the mnnngement and lived in tiic bund 
area, were nithdraivn to undertake other moro profitable 
works. The continue'! maintcimnoe, however, of the bunds 
WAS of importance, and iis it was tliouuht tliat inaungemont 
by the people would not secure this, the bunds wero_ put in 
charge of the District Board and the Deputy Commivsioner. 

44. Q. 1 understand these bunds are mainly systems of 
bunds dependent on one another, they inc not purely local 
works? — No. 

Q. And therefore not adapted to local management P 

4G. Q. Wlien you say yen would discourage bunds under 
privitle mnnngenioiit, do yon moan these bunds should not 
be nndor priv.itc mnnagrincnt, or do yon refer to tlioir oon- 
etnio'.ion r — Bunds sliould be built by Distriot authorities. 

47. Q. Snppoiing the Dislrict anthoritios were not pre- 
pared to build — if they bad not the money p— I think the 
managpnoiit ahould bo snbjcot to tho control of tlio District 
authority. 

46. Q. Why should the monasement of a local bund affect 
the geneml sehcmr of the bunds F — I don’t sec bow yon osn 
have piivnlo bnnds in the middio ol large seheraes. 

49. Q. Could not local bunds bo constmeted in Gar- 
gnoiiP -They would not do much good, 

60. Q. Oiitsideyiiurmaitt eystcDs of bnnds, are there not 
placet in Gnrgaon where villages oonld help thenisclvos by 
making local bunds and thereby provide themselves with a 
eettaiu nuionnt of irrigation P— Yes, there arc. 

51. <2 B’oiild tliat bo injurious in any way, wonid you 
discourage that P-|-l should like the villsces to build such 
bunds, it the Distriot Board could not supply tlie money, l 
imagine the District Board would ho the better authority. 

62. Q. Tlioro are plncrs in Gnrgaon where such works 
could be protitably undertaken by the Distriot Board P — 
Y<s. 

53. Q. Why were they not undci token before f— Nobody 
took ttu inUleslin it till Air. Maconaebie came to the 
djstriot. Ho worked tho sehemc and when 1 eamo to the 
district 1 did wlint 1 could to koop that going, but small 
bnnds have not been taken up before beciiuao no Deputy 
Commissioner took an interest in tlioiii. 


64. Q. Practical progress bos been limited by the amount 
of time and nttcniion caob Deputy Coinmiisioner was 
ineliiicd or eunld nitord to giro to too work ?— Yes. 

66. Q. Is there any way of getting over tho dtffienlty of 
stimulating the construction of tbeso bnnds P— The people 
would not find the money for largo works and the Distnet 
Board cannot Cud tbo money now owing to tbo fnmine. 

66. Q. Supposing monoy was lent to tho District Board P 
— That would bo ndvisabio. 

67 Q. Buppiising money could bo given, would yon prefer 
the District Board to the Irrigation Dopartment P— Yes. 

68. Q. IVhy P Tho District Engineer knows tbo place, 

and the Deputy Commi.>«iDncr can settle nny disputes among 
the people. ‘ 

69. Q. Do you think the people would like it better r— 
Y'cs. 

60. Qt Supposing at the next settlomcnt it was pnssibic to 
Trv'u .0 the existing aseesmont, supposing an improvement 
was mode by which tbo irrigated area wus extended and tlie 
inoomo IiicrouBcd, would it not be fair to allow the District 
Board to tako tho niidiUonnl nyoiiuo derived for a term of 
years, just as you allow tlio maker of a well to get tho extra 
revenue tliat should bo asscsBCd for a term of ywirs P — Yes. 

61. Q. .To return to wells, you say two traota sro fairly 
protected by wells P— Yea 

62. Q. ^'hy is well Irrigation Uvt practised on the other 
tracts f— There arc a number of woIU in the south of the 
district t in the fiood area wells could not bo sunk. 


.** S 
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G3. <3 Do roll tkinK ike ouaibrr could Uut be cradasltf 
iuciea^cd F — No. 

Cl. Q. Yon think tknt In thosu nartn of the dirtrist in 
which nrll irripition is fa!rl 3 * pocMolc, they are tolcmkty 
well provided with wolls F— I'oa. 

C5. Q. Yon don't think nnything is neeetsaryto alimn* 
late well irrigation ?— No. 

GC. Q. Do yon think (he period of exemption from wet 
n'sessnicntsuilioicntly Hbcralin the ease of irellsF — 1 hare 
nut gone into that question. 

67, Q. Uojon think the four of wet asscsriuent crer ptc* 
rents a man from making n well F— No. 

6S. Q, Do von think the Cf percent, rale of interest erer 
preventa him trom taking talari F — No, 


03. Q. Do y-'ii think you could give them help bj'scndini: 
an expen with boring tools who wonld show thorn where to 
loc.atc a well F — 1 iuiagiuo tboy.wonld not like interference 
of any kind. 

TO Q. Toko the case of the newari cAait;it is almost 
impossible to s.sy if yon arc likely 1 1 come npon salt or sweet 
wilier F - 1 expect the zemindar wonld rather ehnnee it ; the^ 
thing noald be entirely now ; in the end perhaps It wooif ti 
help. hr 

71. Q. l>o yon think some good might bo done in thi^ 

wiiy P— Undoubtedly. ^ 

72. Q. Are wells made in tfao rocky parts of OurgaonF— 
No, they lire onl) made in the ailnvial parts. 


Vr’imssj 21, Mb. A. d. tV. Kitciiik, I.C.8., Deputy Commissioner, hluznirnTgarli. 
Meinoraadui/i ty U'ilnc»» on Inundation 'Canatt in ileatgomery, etc. 


Mr.A.J.W, 1* 1 have been e.tlled iipn to eubicit a role on eerlain 
JCttrhiii. snbjeets tinder the consideration of the Irrignlian Cmnniis* 
— sinn on which 1 liad an orportimity of ne>)niring tome 

S Nor 01, experience durinir the timo I oliieialrd as Deputy Comrois* 
. .- ■ nioner of Montgomery. 1 went in Monlgomery’as Deputy 
Commissioner in November If 03 and Icit at tim end nf 
March IPOl on leave to Nngland, f am now tempoTatily 
in cli'ksi;i’ rf Mn7sfrB’'gBili. llo'ee pipeis oi.ly rea'‘|,<,| 
me on (lie 17th instant, and 1 iind'rsinnd iliat my nrte 
i ns to be In print by the 27tli Instant, to tliat 1 hasa> 
lind no oppnrtnnity of droning npn detailed tprinorandntii. 
I'lirtiier, 1 wri’c at a distanee fwm Montgomery and have 
not li on nhlfl to emisiilt any of the files ar d pspeia In the 
Distrirt ctYee er in any way to tsfresit iny memory n* to 
f sets 01 figures. Tlie'trano’sihUity olin any sv«y p'trar- 
ing imten.ijs and tiie shoTlness of the nollea given me 
iiinst he my excuse for the inad.'ijnney of the present note. 
1 Iiope to be able (<> visit Montgofiieiy and eo|!e I some 
atatisiies and pr'pire statemesits lefore tho dve cl niy 
verlai evidence before the Cemn.icsion. 

2. Tbo subjects npoa which I am c.ull(d upon to write n 
note ate— 

{() Inimdation ctnals in Mmtgeinery. 

(iij Cur.stTurtion of canals by Diitriel Hoards. 

ifiij Effi-'l of iwrecnial canals en well n’ld salhh caltis 
latiun. 


As to the first ♦ulject, I nnderclai.d that questions of 
mode of revt nnc as-c . sweat of fansl*cmcate,i t-u.da are 
I'Utside the scope of the Comraissinii'* enquiries, lixeln.!- 
ing tliev questions I hare uotliing to ssy no the first 
sahjeel whieli 1 cannot trvat of under one or ot.'.er of the 
other two In < Js. 

3. There meat presintsix inundstion eanals in t!.t> two 
Dari 'T.ilisi.'s, Miatgomery and tiii>,<rii, rsntroH.-l and 
si ai.aptd h} the District Doird. 


They ate ns follona i— 

Deg, 

Nithi. 

Sakkrawo-TTali. 


Jherkii. 

GV srah-Gherakno, 
I’ir J1 Sfc.ikh Moan. 


Irrigation from the fisst two is coiiCm4 to tJ.r Gngera 
Tuh«il, the 8ckhmwa-tYah inigatis in both tih*ll«. and 
tlie l-sst (htee irrigate cnlr m the .Monlgi-ncrj TnhsU. 
Tr.e Deg Cmal is f«d hr the Deg Naish, the wn'ers of 
which are held up by a needle weir. The widr ooiwtrncted 
in IfW ca«t 11*. ll.t^Vi, and the eanal whieh was rompleted 
in ISSS cost Ils, 22.D10, The toial length is ::2 miles, and 
it irrigates nlumt C.OOD acres. _lhe Nihhi dales from 
Mughal times. It has bisti at vuriovs timrs aligned and 
impToved. lTi<> total length is 2.tJ mih-s and irrigating 
capscily about S.D’iO acres. The fii.khinna-Wnh was ost* 
ginally a r.slntal nalsh, Tlie Sukhiawa was eleatid ont 
and aimighienisl in ISHSandlf^l by Mr. UUdstone and 
iins I f late yearn levn a a'oo-l deal iiopruVi 1, and now 
tads into tbe old Mali Canal, which lad ailtcsl np. iia 
length is ahout 13 miles and Iiriguting CJtoictty about 
d.DOtt acres. 


TiieJherkn and Gharali-Gliarnkna are purelr rfliago 
esnais wbieh were taken cTcr by the Distrivl Ueard between 


ISI'7 and 1503 and owe no part of llieir eonstmetion to the 
DislrirtUoatd, though, ns a nntier of fact, consideinhlc 
eU'enditnrc was neeissary before the eatinla would Oow. The 
irrigating ea|.seity lit the jherkn is aiaiot IjVi'J aens and 
of the (iliBrHlfGiiar.ikna ah-'Dl 6,000 acres. Tlie Pindi 
Bheihit Mnaa Csnnl is n small water'canrse which o>ilr liowa 
in high fliiodsnnd is of na ftnp'irtanee at all, Thiis.'sif i*| 
tie eiiial* under llm Cenirol ot tie IdstrDt IkmrJ. ibe Deg 
St the only one wliirli »n< curistrncied entirely at the ttil 
of the Disliiel Desnl. 

•1. Until IfPO llvtrc was no a-'pornte establishment to 
lo-ik after tl.a eanaU. The urdinnry enuineerlng stsjl of 
the Disirirt IWtd who Were allng.ther without iirigatiun 
ex|«rienci‘ in.Mia(,rd the engineering work, wlitle the dirlri- 
butinn of ismIi r was iu tbe bands of Darughas who hid 
ne.ll.'T cHL'ines-tihg knonlidge not | metical exi.crfenee. 
In If PC an Orers< or sritb the rank of Siiperriv-r sras jent 
by the Irtiplien l>e| irlrasnt at a pay of Ks. 130 per 
rtier.MW. ntid he tsnf.wlnrhargyiif ls>*,h the engineering 
and woiking s>t iVe earal*. Wldle the farmer eytiem had 
n» adrsntages ot all. the letter lais ltd t.) gieat increase of 
tstablishiurnt c! atets. Toe It.eoine from the ranalt stli'om 
exceeds Us, 10,0)il D't annum, while tstabiMmM at ehargts 
fer seieial years cree.-de.! its. S/’Ol. Ti.eDiitiiet L'cicd 
was b.inlsnpt and in i!ti>l during m<tt of the time 1 was at 
Montgnnery, the In'.iioe, owing to scarsitv, falling fioiii 
nlout Its. fsi.OtXT to Kdow ID. fli.OCfl. when It is too- 
uMi red l.ow large a pioiMnioo ol the ripendimre of a 
District D..arii is on_ fix"! rslariesand hnw fiwiettvaehs 
inenls rail b* made srill.onl theiMi'ri"a of ti.e Educations 
nt. JfrJieal, IVstjl >iid i-th.T dep.sttnipt.ts, the did enity cl 
I lofierljr storking District Ikssid cAchls hi famfoe tu ts 
lt..sy is* faintly ie.i|ittd, 

5- Tbe cteat dtlSeiiby «bi.'b Idstriel Pcard rurals in 
Mfiitg. n ery I ai* I sd to fare is the insjeqcary of e 
wster-rato rbsrge, T he watfr-rate i* onij right ane&ji for 
artv ot tt s!iire<i rrf-p. Ti.e i-rop mevitirei-mta are done 
by Dislri.-t I'atwaris in the mdinarr o.>ur«e cl erop Inif t-?- 

li 'n. K'ght Bunse jvr ru«'e is the cl-l rustcaiarr wa'cr-rsto 
wbieH ptevailcl all i Ter llie disliiel at one time' Eve.n m ty 
"anshanai" is tl e tnlinaTv teriv.fer KMor-rite through- 
out tl— dittr'ict. Tor aavctien for the levy of a water-iatr 

I r tb* Di»l'i.-tlb'srdlsaBi.ril-rtf llelsssiiGorfcnioent 

alliwing the lery o! such a rate nadcrtle Dwteiet Htarls 
Art. 1 1 e sae.eti.sn given in ISPl for fire years exp'rej 
in Its? and seas irnerred for a further jwrird of tro 
yesTs. TiTdit^eutly wh!*h prvveaU the water»rati* loiag 
laUrd It tbsl ssVen the Montgomery ard Gugrra Tai.sils 
came an lev se;tl:t=»r.t in IbS'dsOt, eaiiai-irTigsted lands 
well* as«''»'d at stveiai we* rates on the expiwn nedtr- 
standlng that the iristiii-t it,.ard water-rjle wonld centiore 
to 1-e right annas per acre. The atsee-meet ol tbe Ibivi 
T«h"ils has Itrii reiiseJ tsice and again, but there wonli 
tv legal difSimllit's in raising the water-rat* till tl.» 
seltleuieut ol the ISsvi Tal ‘iia cipifes in IPPl. N.s donhi 
a'Bler-jates siiocU le raised to an average fullr thrro 
times aa high M the present rates and ahouM he jnllr as 
high as on the Government Canals in lie Sutlrj Tafisiie, 
The supply is not so regular »er toe litsttihbtion ss ge^ 
as ou (hr Sutlej Canals, bnt tbe npply is often more 
plenlifiii and tho ^Jtavi voter is niofc feitlla (baa the 
Snllrj water. A difiicuilr itiigbt arise in the case of ife 
ilhcrkii and Ghamh*Obarakna as water-ntex at eight 
annas per acre arc Jovied on tbo'c eanala under express 
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agreemenl. If the people did not agree to tLe rates being 
raised, and iboj probaoly vould not ngrea at first, tlicse 
canals could be controlled on the exprc-s understanding 
that the expenditure did not exceed the income, Tlie 
' rviiole case is, 1 believe, nudei the coiisidoiation of Oovorn- 
men ns I subniitt<>d proposals that all the'. District Board 
canals except the Gharah-Qharoknn should be taken over 
entirely by Government. , 

G. The history of tho District Board canals in this dis- 
trict is not such ns to inspire hopes that such msmigoment 
is ordinal ily likely to prove successful. Some - of the many 
difliculties trhieh present thoniselves rany oe detoiled : — 

(t) Tlie success of management mubt depend on the 
personality of tho Deputy Coininissioni-r ; some 
Deputy Coinmissioneis take an interest in irri- 
gation matters and some do not, imJ as a ecu- 
seqaenee there in no uontinuity uf plan and no 
continuity of supcivibinn and of effort, roriods 
of enterprise and pi-iloda of neglect allcrnote 
throughout the histnrv of these canals, and tho 
improvements executed in tho periods of enter- 

S ri«e do little more than repiir tho mi-ohiof 
one in tho periods of ncclect. All Deputy Com- 
inis, loners are alike in hnvirg no '‘ongineerinK 
training and no knowfedge otlier than empiu- 
cal. 

(ii,‘ Ihc irorkn nre too small to enable proptrly paid 
and trained Cstulilishnieni t» bo riiipli\r<d. 
Urdinorv District I’lurd cniplords nre pooily 
paid anif have no prosj^cts of promotion oi of 
pension. As a lesnlt, Distiiu Board cmidords 
arc ccrtftinlj more corrupt than eiiiploye's in 
similar positions on rrovincial cnn.iN. Rren 
th.* be-t emplo.sds fall off in cfliciency *hcn 
not under professioual supcrrlsion. District 
Bogiucers have otdinatily no irrigation expe- 
rience and the alt.rnative presents itself of 
either dismissing old employds on the gruuiid 
of lack of itrigaMon experience or of eng.iging 
xparatc ofrK.iA.8 for irr'gation work. 

(iii) Kot enough sltenlinn is paid to finnnchil con*f- 
deratiuiis, and cxp-iiditiiri' is nlloued to exceed 
income over a course of j ca«, and as n ounse- 
qu»nee the whole district is made to contri- 
bute more than a proper shore tomrds the pms- 
wtity of a port. Want of due considcrotioii 
before heginning n irork resnit- in tlic Disttfet 
Bnord finding itself hutdened and its r< sources 
ilrain>'d bv n canal which enunot he mado pro* 
fit.iblc and which cannot he abandoned. 

7 The connreUon of District Boards with canals and 
irrigation works may bo of three hinds— 

CoDstruction. 

^lanogeroent. 

Encourjgciiicnt. 

By con-tri.cllon 1 mean that the whnio eanal is deilcned, 
surveyed and excavated nt the expense of the District 
Board nndwoiked under _tha inniiagciiient of the District 
Eoord. Tho only canal in the Montgomery District be- 
longing to this class is the Dec Canal. That tho Deg 
Canal Iins not been n financial snccoss is due in tlie liiaiii 
to the inndcouaey of wntcr-nite lovied and in the sco-nid 
I lace to the oifTwalty of supi-rvision. The eannt is situated 
in a corner of the district which is out off during tho 
working sc.'isoii from the rest of tho distriot hy the Peg 
Nnlah and the Bavi, whicli are almost iinnass.ible in flood. 
Vfben tlio waters are ont tlie canal can only bo npproaaliod 
readily from tho Iiahore District. Althciiigli ontirvly 
constructed by the District B<«rd tlio canal suiTers fioiii 
tho fanlt, common to all District Board mnals in this dis- 
trict, of boing wrongly oligned. When tbe cannl was made 
no proper sitrvoy of tlio luiida euiiimandi'd was made. 
Urdmatily care and expense in initial survey befora final 
eaiiotiou of A projected canal is not thrown awny, but ns a 
general rule a District B.iftrd bus not got the men, or if it 
has got the men, they have not got tho lelsnre to c.arry 
out 0 proper snivey. lily experience is that such men 
cannot even be borrowed. A poor District Bmird may 
well hcsttiito^oTon to Burroy a proposed o-innl iilignincnt, as 
tho expenao is considerablo ana the Distriot Bo.ird rnnnot 
aiTord to risk tho ehnnee of tho expense being uselers, nn 
jumh Jon jixjumsB miuld lie jrejgiardcd if Ihe ;[uiij[eaicd ciiniil 
Mionld bo found to hold but no hopes i { being romnnera- 
tivc. In my opinion a Distriot Board slioold only enter 
on the construction of eannls after very roaturo delihora- 
lion, afer a proper surrey has been made and with very 
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tfrong grounds of belief that the work will either be .finon- A.J.W. 
oiatly nrofitable or nearly Bii. Some trifling, fiuonoinl loss £iichin.' 
taight be fooed, provided that it wns moio or less proper- , 
tional to tho share paid by the villages benefited to the g y(,v. Cl. 
total land revenue cess of tbo district. Coro must* be ' " 

taken ill woiklng out projects to keep tho estimated duty 
Vory low, os uiiucr an ateui mnnagemont there is sure to bo 
great waste of Water. Even with the above provisos ,I 
should not tiiink the District Bo.ard justified in. under- 
taking the projeet, niilr>s from the location or ohatseter' of 
the work it would clearly bo not profitoblo to the Govern- 
ment to itself iiiidcrthko tho work. lYith roguid to the 
trater-rnte IbvieJ 1 do not think tio District Bnoid would 
have nii.T claim to sliaco nf the water advantage,, bind 
Icromio 01 owiirr’s into still Ices to a sliarc of tho oidinary 
dry rate land rnreune The water-rate sbonld represent 
the full value of tho water to tho cultivator, and if such 
rate foil much bol.iw the oipenso of working and interest on 
capital the work w-uld not lio remunerative. Eo doubt in 
piooticc oeoupioi'k rate and water iidvanfago or owner'e 
late arc not fixed inifepondontly one of the other and tho 
untcr-ratc, if below a working expenses rate, could, atre- 
eettlcincnt if tho ciraiimstautcs ndmit.cd it, be increased np 
to aiich rate. 

/I Hi JV-ard J mean )}jf 

metit of work* not rnnstrnctcd by tho District Board. As 
■ibove ktated all tho canals of the Montgomery District 
board, except the lieg Canal, fall under this bond. When 
<k project of taking over an existing canal is under eonrt- 
dcrstion, so stioiig n esse fi>r action need not be mode 
but ax. in tin* ease of projooted constrnotion. Oidinarily 
brcliminary surveys would not be neocssaTy. Tbe tima 
lias paaseil that ussoeiations of villages arc able to constriicr 
und rontrnl irrigation wurks without nssistanee. District 
baardR might take over such works on satisfactory proof 
that the cost nf management will not oxcccd income. There 
trould be no dcxlro to make a project, but tho District 
board should retain power to levy a water-rate suflioient to 
borer expenses of silt clcuranee and nnnnal ropsirs, in 
toi-st case-, hv the exomiso of a little energy and tact, 

Vitlagi rs can be got to constrnct extensioos from which they 
trill themselves benefit. 'Tho diflicnity in .Montgomery has 
Wen that a water-iato has been fixed wliieh would barely 
Cover expenses of onlinnry management and. silt clearance, 

Vrhile imprutciiients and extensinns of all kinds have been 
tnnde, very useful of their kind, hut unprofitable. Canals 
bf this kind have prored even mold expensive to tho Dis- 
trict Board limn the Dog Canal. 

0. By sncoiirogciLcnt of irrigation works I mean grants* 
in-aid to ptojcelod and existing works, which are not eon- 
ttrneted or iimnngcd by the District Board, although, they 
tuny or limy not be managed by Govcriiinont oftieiolB. 

\Vn ks of this kind Imvo proved far more prufitnble in 
Montgomery to tlie District Board than works of either of 
the former kinds. The Deg cmbankinent acro-s the tail 
bf the Deg Nnlali was made some 10 ycais ago by 
the villiigcx conccrni4 under tho guidance of the then 
District otlicor. The embankment bud benn designed by 
Mr. Gladstone. Tim emhanknicnt still stands and for some 
years was of great value, iiriguting some 0,000 acies of 
Qreps. Though still useful it is no longer so useful ns 
it wn-, but this ix the fate nf nil works, of this kind. 

Mew channels fi>rm and old .channels silt up' and tho work 
bfiisee to meet existing eondilions. During tho last three 
years n good ninny irrimtioit works have hocu started 
mostly on tho Sutlej. Thov varied in eharnotcr from 
Ordinary rmbaakincnt- (or holding up spill water to rough 
Cftiiuls. Tho largest of all — the Mamunko embankment— 
l'n« dletribuiin - branches 20 miles in length nnd during 
lOOO-Ol irrigated 40,000 ncies of mutiired crops. The 
^tuiil vhIiio of the work done In exenvo'.ion and emhank- 
Bient wns about Ks. 46,000 Tlioic wcio several other 
'Vorks of voriuns kinds ooxting about Its. 10,000 nnd iirignt- 
jiig in lOOO'Ol about 20,000 acres. In 1800. lOdO tho 
>iri{nted iiron of tho thou existing woiks wns about 10,000 
Seres. Tlic mamigfinent uf these woiks was. ontiioly in tho 
hands nf iho Deputy Commissioner, whose decision wns in 
all rnsci filial. Eo paid cstablisiimciit w.ib omp'oyed except 
the inevitable TiihsII ohnprasi, nnd the local managers were 
Itirveiyonso appointed from among tho irrigntors, Tho 
Distriot Board provided money for s nail expenses which 
the people thcmxclvcs could hardly bo expected to provide, 
the principal items being pay of ohnprasis, rewa'ds lor good 
bvjw, siroetiuMts on oooasions of fostlviW^ baskots^ tonlx^ 
etc. The tiiial cost to the Distriot Boaid did not exceed 
Its. 1,000, ns against a direct income from fines on nbsen* 
tees of about Its. 200. As the land irrigitvd is mo<tIy 
^nder iluotuaiing nssersment, tho increase in rates has 
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ISDIAK IRBIQATIJX COMMISSION : 


J/r AJW reonpcMtod Hie District Board exponditura soTeriil timea 
Xitekin ’ ow- Generally in controllin|r and reguiating river apiU 
— . ’ irrigation a good deal can be done with a very little expep- 

8 Nov 01 ditnre o£ money, simply by organising and directing. One 
^ ■ of Diwan Sovran Moll's titles to fame 18 his sneoess in con- 
trolling and distributing river spill nnd at present far 
more in this rroy is dune in Bahawripur than in the adjoin- 
ing British distriots. Similarly there is a good field for 
energy io regnloting hill stream irrigation in snb-inontane 
tnmts. In some distriete villages ore left to lit’gato and 
riot about their hill stream irrigation, although a little 
assistanoe from District Boards and a little gnidanee by 
Government otficiala might easily _ result in harmony of 
rrorhing and lurprovoment in distribution. 

10. At present there are no new minor canals in the 
district nnder consideration. There is room for snob oansls 
on both the Kavi and the Sntiej, bnt the circnmstancee of 
the district trill be so profunndly sifected^ by the excavation, 
if caTried out, of the proposed liotver Bari Doth Canal that 
it would be unwise even to oonsider any other Cimtil 
sobemos until a definite decision has been reaobed as to the 
constrnotion of tbo perennial canal. If the Lower Bari 
Doab be made, no now canal _ scheme should he eonsidcred 
nntll the district has had time to ro-adjnst itself to tho 
new conditions 

1 f. j^eet o^'perenmal atitalt are taelai etetA eretl ateltt- 
cation . — ^When tho Chenab Cantl was conatriicted it was 
designed to irrigate the Government waste lands of the 
Jlinng Distriot and of the Montgomery District north of 
the Ravi, It was not proposed to give water to old pro- 
prietary estates. As the canel erieiidod down towards the 
old ostotes north of the Bivi tho agricnltuml conditions of 
the Ravi estates and in a measure of the whole Montgo- 
meiy District wore snbjectcd to a distnrbanco preriously 
unknown In Montgomery difileuHy is always fonnd in 
getting and keeping tenants and no landlord eonld keep 
his tenants working on wells while prospects of wealth and 
ease offered to them on the Clicnab Canal. The disturb- 
ance woe farther intensified hr failure of rain nnd river 
spill and resulted in a great part of tho Ravi Tahsil- going 
out of cultivation and whole villages being ahsolutety aban- 
doned. It was foond necessary to alter the revised setiie- 
metit of the Ravi Tahsils and to allow purely fluctnntlng 
eeseasment to all riverain villogea whieli asked fur it. 
Similar diilieuUies have, I believe, been found in Jhnng. 
I understand that the Punjab Government have new redog- 
iiised the barm done to old o^rieultaral estates by tb« 
extension of irrigation along their borders in Government 
waste, and orders have issned that Chenab C.annl irrigation 
is to he extended, so far as may bo possible, right down to 


the north bank of the Ravi. Farther in the Lower Bail 
Doab Canal project it has, I believe, been ordered that irriga- 
tion is to.extend to the south bank of the Ravi. If both 
these proposals are carried out, the Ravi villages will have 
few legiltmate causes of complaint left. 

The proposed L iwer Bari Doab Canal is regarded with 
vagne fear all over the Sutlej Tabsile, Fakp.ittan and 
Dipalpur. These two tahsils are now IaTg..ly dep.-ndont' 
on the Lower Sutlej inundation .canals — IChanwah and 
Upper and Lower Sohag. On tho one hand, the water o^ 
the Bcas is to be dammed np for the now canal and a\ 
failing in supply to the inundation cannie fa feared and '' 
expected. On the other hand tenants will he attracted 
away to the easy and safe onliivation oi the perennial 
canals. The Sutlej zemindars fear that the history at the 
Ravi will bo repeated on the Sntiej. Everybody in the 
Montgomery District believes that the fnilnrc of fieods in 
the Ravi is solelv doe to the head-works of the Buri Doab 
Csnal. The Sntiej zemindar now oxpeete that the Lower 
Bari Dnah Canal will be to him what the Bari Doab and 
Chenab Canals have b-on to his neighbour on the Ravi. 

If, ns 1 iindeTatiind is the ease, the Government have now 
realised that the anxiety of the Sntiej zemindars is not 
aliogctlicr unfounded nnd if tho old villages are to be 
treated with cousideratiun and sympathy in fixing irriga. 
iiatt timlts and distribatinf; load, the effeet ol tie ZiOwer 
Bari Doab oolonis.ition on the old estates may he small. 
Regular sailab onltivation has nothing to fear from the 
attractions of cnnnl irrigation, bnt well enltivetioii can 
linrdly bo carried on in oompetiiion with flow irrigation. 

12, There is one privats eanal in the Monlgomory 
District. It was ohnstraoted somolG years agohy Mahan- 
mad Mohdi Khan, an Extra Arsiatant Comniissioner, pri- 
marily in order to irrigate a grant of 6,0U0 acres which be re- 
ceived from Government. The cost of cxeavalinn was 
abont Rs. 1,00,000 nnd the irrigated area is about 10,000 
acre-. The oinal was aligned nnd made with con-iderable 
skill and has been very successful ; water is given to tho 
lands of villages rommnnded by the cnnnl. The water-rates 
vaiy io every vilUgo nnd ate generally very mneh higher 
than tho mtea on Government i-anals. The estate and the 
eanat iias been the suhjort of the litigation for nearly ten 
Tears. In 100-1 the eanal can under tho conditions of the 
len«o he taken over by Government wlthont compensation. 

It is to bo hoped that this will he done, ns, apart from the 
quarrels among the lessees, tlio present manng,-mrnt is exceed- 
ing unpopular among the zemindars who lake- water. In 
my opinon it is not pn-sible and still less is it desirable to 
oiieonrage the construction of private cannis. 


Jlfr. 

A. J. IF. 
Sitehin. 

S Nor. OI . 


1. <2. {Tho President).— X understand yon arc Deputy 
Commissioner of Muzuffargarli f - 1 was ; 1 have loft it. 

2. Q. IVherc are you now f— I am Assistant Bctticiuent 
Officer at Bern lemall Elian. 

5. Q. You have been both in Montgumery and Miiznirnr- 
garb f — I was only 3 months in Muzaffargarli ; 1 Was 2| 
ycore in Muntgomery, 

4. Q. You have had experience there of Inundation 
Canals ?— See. 

6. Q. Have you had any famine experience ? — No 

6. Q, lYhero duos the Beg Canal come from ?— It comes 
from a hill torrent through Slalkot. 

7. Q. 1 suppose it runs dty in the dry weather F— Yes, 
generally it is verv irregular. 

8. Q. These cannis are managed by the Blstrict Board F — 
Yes. 

9. Q. By what agenqy were tlicy constructed, to begin 
with? — The Deg Canal was mtde from the beginning bj 
tiie District Dnard ; the others were taken over. 

10. Q. I gather from your note that you don’t think (he 
Distriot Boards aie a cunvonient mashiucry for working 
canals ?— No. 


a large area has to trust to mins ^ ■'! Iicrs arc not so many 
wells on tho Ravi as on the Sutlej. 

14 Q. You say the District Board Cinal should be entire- 
ly taken over by Oorernment, who would woik them ?— The 
Irrig.itinn Department ; my idea was that the Deg should 
be run by the Chenab Canal OiEcers and the others by the 
Upiicr Sntiej. 

15- Q. How did these eannl-> do in 1899-lDOO, in time of 
drought : I suppose floods were very low ?~Lasl year we 
got 43.090 acres ; that was exccp'ioniil i in the famine year 
the total was only 8,000 acres. Dating the Inst 20 years the 
District Board lini lost 1| Inklis by the canals ; it had a Lee 
hand and with proper management the canals should hare 
paid. 

16. Q Is there much extension of well irrigation going 
on F — Not n very great .de.il ; of oonrss tho greater part of 
the area of tlio Alontgoincry Di-triot is waste ; lands are 
being giren on leasee, and new leases always provide fur 
wcll-siliking ; there ate 60 villages which are Government 
village-, in these there ore some oonditione ne to well sinking. 

17. Q. Where arc these villages ?— Down towards the 
rivers. 


11. Q. Will these canals be to some extent snprrseded by 
the Ohoiinh Canal F — No, bnt perhaps by the Lower Bari 
Doab Canal ; the Deg Canal cannot ho affected, matter ex- 
plained on map. 

12 Q. How long do these innndat on Canals run F -They 
tun up to the end of Geptemher : the Deg has been known 
to rnn nil the year round 

13. Q. Do they slartraii cultivation with thorn?— Yes, 
the crops afterwards are ns far ns possible well irrigntedihut 


18. Q. Arc there enough wells to carry on the irrigalion 
started by the inuiidation canals?— They arc not suffioient. 
There is always a diflienlty in increesing th6 number of 
wells 5 one well may liavc been sunk in such a place tliat 
others eaiiuot be sank in the same holding or the holding 
may he too small for a well. 

19. Q. How deep is the water below the surfacs?— It 
varies very much indeed, from 26 feet near the rivers to GO 
feet. 



MINUTES OP EVIDENCE. 


Ill 


20. Q. There is evidence te sliow that there has lately been 
an increase of irells in the Punjab?— Yes, thoeo has been 
an increase in the Montcomety aistriot in the last 20 years. 
Wells are nbsolntcly ritel to inundatidh eanel irrigation! 

21. Q,. Do you think that Government ehonld do anything 
to increase the eonstmetion of vrells. Is there ony mensnro 
that Government could take in that direction ?— 1 don't 
knonr of any. 

2S. Q. Wlinl about tatavi advances, do ron think the 
rate, ol interest of 0} percent, is high ?— It is not high, 
but I sboulil like to see it much redneed. I knnsv of one case 
where, a man borrowed He. 800 s ho paid back Es. 600 end 
still owes Eb. 100. .0 lint looks hard. 

23. Q. We have heard evidence to the effect that in some 
eases the Dimnty Comuiissiuner hod not time to attend to 
the matter of giving tatati ndrnners ?— It is not onir a 
question of lime ; most of the time I lutd the greatest dfffi* 
cutty in getting money for lokapi. 

' 21. Q, If the Civil oiTicor had the time to go throngh n 
number of cases and if fhetc wos a reduction of interest de 
yon think laiari rronld be taken in Lirger qm\ntiti-s 7— 
No doubt nil tbe«e things tronld tell : but 1 don’t see how 
tl 1“ Dej'Uty C'.mniissloner can stimulate the ennstriietien nl 
wells. The people know when they want wells. I had the 
grea'ies'i hVKien'.Xy in gcYsing «iimry_ lor tnVnri lot weiis 
oHiiig to its IVin.r required for famine ond tr<‘d. Itennid 
be a good Itliiiig if one could depnte one's powers to an 
.Vsjitlnnl ; or in e.a«i' of advanrM for fc-Hai to tlic Taltsildur. 
Til.’ rule hy which ever) cheque ha« to be aigned by the 
D.'puty Conimitsiimer cowp!i.n*i’< ninliurs lerr much. 
Ti.ca eg.iio if 1 scad the lolisildar Its. 5,<K)0 nod be only 
spiTi’ls Ils. 3,00i' ; f« Si'KW ore ro longer nrci'.able for 
.'.tl-iiri, a* iindei the pre*.nt system Us. 3,000 are entered 
a« spent and Us .aa n-eovered. 

2S. Q. Poes ony ot odvatteta stick on the way and never 
Tf.ach the euJtiviitor f — No donbt liu Ims to p-ay tips, Imt 
nothing like 20 to 30 I’fr etnt. as I have heard raid 5 perh.apa 
6 01 6 per ernt. on scM advnnecs nitl/oat interest. 

20. Q. Wonlil it be n p ipulnr move if Governincnl g.ivo 
favtiri lur wells free of iiilen'tf— I don't think letting ofl 
ir.tvfe*? would do mnel good it would all help. 

27. Q. (3fr. Ji’.s'ron.)— If the Pistiiet Ilrard had e«p"rl 
advice, do you Hill thmlt their jr.nr.ngen.enl woohl h" In* 
ediiitni ; ”iB th. re nnj thine in their ii.nungenient llml Is 
wanting in vigwir ?— -nie ordinary snboidinate of the 
PistriH IJoar.l does not work satisfaelerilv. 1 sliirtl.ink the 
mana,:eiretit of the PUiriel IJnatd is no! snfHeirnt ; the 
l>f}Uty Cr.inniissii.ncr Is not qnaliCc<l to manage ennnU. 

2F. Q. Yon say, " in tny opinion it is not I'O'sihle and 
still liss is it desi'r.slle to e iieonmgo the eonstrurtion of pri* 
vole canals," W'hy are ymi s.i strongly against IliCin P - 1 have 
tome Rrtveic two and can only speak of tlo-se : on tlwrc 
canals the riianap-mcnt is esc.-edingly nnjiopular with the 
iainir.dnrs ; there is no lecnilly that they vili get wsttr 
and *hc f>r!<-fs charged ore sometimes enormous. 

f Q. (Itfi*. irWstn.l— Yon uunition the difficulty that 
il. . istrlct Hoard has in niaiuiaining these sanals in' hard 
I imt'?— The difTmlty was to gel money. 

SO. Q- Yon didn't nst flovemmcnl for any advanre ?— 
VYc liad permission to overdraw from lime to time ; 
Rs, 10,000 was overdrawn. 

31. Q. Has Govcrnmenl cliargrd any inirrrst ? -No. 

32. Q. V’os th.'vt not sntrieient to mnintain tiir cannis 
j.ropcrlv?— Ererjthingiilisiilnlelr necessary itsb don« ; ant* 
tiling like improvements lied to be postponed for want of 
nioucy. the existing works were kept np. 

.33. Q. Is a water-rate paid to the Oisirict Board?— Yes. 

81. Q, l« there any eAficrlobonr? — No. 

33. Q- 1 believe nothing is orediird to Iho District Diard 
on oceount of the incrc,\“e of land ruvenne ?- Nothing 
whatever. 

30. Q. In the casnof (be Imperial Tnnndation Cm als ia 
there not a credit made to the cannis on account of the 
riinie of land revenue ; in Montgomery a canni advantage 
rate of jrils it credited ?— Ym, that ia token into account. 


37. Q. Should not a aimilar credit be given to the District ^ • 

Board ?— Yes, hut tho District Board ivonld not want .to Jc itc/ii n 
make a profit. 8 N 1 ni 

i 38. Q. Xs not a largo part of the land revenue due to ' 

ct>nnls ?— Yea. 

30. Q Should not canals get the credit for that P— Yes* 
oertainly; I wanted tho ennuis to get the whole of it* 

Itfr. Ponie rceommendod half and even that was not ollowcd ; 
tHo qncation is, I belicro, under the consideration of Govern- 
ntont. 

dO. Q. Yon any in yonrnotc, "a Pistrlot Board has not 
gpt the men, or if it has got tho men, they h.ave not got tin* 
leisure to onrry nut a anrvc)'." Has nny proper survey been 
made yet P— No, a proper survey is very expensive. 

dl. Q. Are yon not hampered by want of n proper surrey P 
—-Yes, very mneli ; even the Peg Canal was wrongly 
aligned. 

42. Q. A good dent of money has been wosted in that 
way P— V'es. 

48 Q. IVhy has the District Board not hid a proper snr* 
r(‘y made?— Their canal was inado in a hurry 16 years ego. 

4A Q* IVhj has niit a siirvcy been tnado in the last 16 
r^ata f— I don't think it would be mnch use doing it now ; 

,1 iroald not j ay tlin District Board to level these lands now. 

tfii. la Ym* Wirftriift Thniirh 'in i» ’jniifnnon tn 'imve Ifiiift 
dpnef— No. and I cfinld not get men from the Irilgstion 
ijepartment. 

.14. Q. Von linvp mentioned a large loss to Government 
gp the Bari lands owing pritioipully to tho eoiislruction of 
perennial canuU? — Yea {figttret read out from a inemoran- 
dfm). 

47. Q. At all events there has been a great 'lots of land 
rtVOeue ill the Ravi V'allcy owing to the opening of the 
Ciicnab Canal Do ynu think tliat shonld be cliarged to 
the Clional) Cinal P — Yes j o- half of it. 

44. Q. Docs it not mean a great loss of resoiirees to 
the people tlienisclves P— Undouhtcdly. 

49. Q. Shnnid not Government dn what it ran to main- 
tain these people in their old nrosperity P— To 0 certain 
gstent soiiietliing was done and is being done. 17e gavn 
them 10.>,0>i0 acres for Icmponiry cnltivation on the 
Chenab Canal. 

60. Q. As rpg.\rd8fat'agi for wells, if a spcolal officer 
went round with money iind gave it free of interest to nny 
iaiid*nnn«r whocould show that il would bean advantage to 
makonwcll; do yon tliiiib that would lend loan increase 
|i> lliptimiiber of wells ? — Poihnps It would ; ot eoursc tliere 
nronld W n tot of trouble nfterwiirds in getting the wells 
ipadc. 

61. Q. Ih there much trouble ordinarily in that direc- 
ipin P— Vrs, 

C2 Q. At any rat.* the well il made ? — Yes, it often hap- 
pens that n well falls in before the amount is paid. In parts 
(if Monlgomoiy the sinking nf wells is n lottery. 

63. Q. Would It not rave people a ronsiilerable waste 
pf money if boring tools wore Supplied by Govcrniucnt to 
enable ti.etn to discover what the water was like and 10 
on P— Il might, if somebody wn* sent to do tho Wing. 

61. Q. (ATr. ZTi.vAom.)— In 1001 you had 40,000 acres 
{rrigati^ by canals F— Yes, and CO.OOO aerei irrigated by 
(■mbanknunts. 

66. Q, And in the previous yoir only 10,000?- Yes. 

66. Q Would these works ordinarily give you >10,000 to 
(fO.OOO acres P— They might. 

57. Q. Is this area entirely duo (o ombimkinents p — Yra. 

69. Q, These embankments are made by (lie people P — 
fes, entirely; nn old brandies of the river. 

69. Q. Did they’ ask to make them P— No, they were told 

to- 
co. Q. How do tho Idstriet Boards eoine in P— The diffi- 
cnlly in aiirh cases is cnsli payment of cliaprnssles and tn 
/ortti ; tho District Board found potty cash for sweetmeats, 

(>te. The people nil turned ont and there w.is no difficnlty. 
fbo District Board had nothing to do with tho management. 

01 Q. They don’t have much to do with it P— No, not 
(Vitli the luanagcracnt. 


WIT.4BJ3 No. 26, .Mn. E, DcCsgr:S«iTnB, Si*n>lori Engine.r to Government, Piinj.ab. . 
Memorondnui by Wilntis on X-Tvod Pvv<«twa'»v/1 W-ivlvt. 


Mr. JJ. 
DttCatit 
SvnViht. 


Undrr head No. 7 of the Mints to be considered hy the ' rfhere "oo?. Pfotectinn or drainage works arc required, g gj 

ririgatitin Commlirion 1 should like to offer tome remarks. Tke«e would he small works as a rnlo, but there is one 

There lire doublloi* e uumbor of jtiace* In the province irMt lo vhich I would AjicoiAily draw nttcntii<n where 


Q 
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Mr. E. flood control, rntlicr than flood protoetire rrorkc, on a rerj 

DuCane large scale conld adrantageonsly he investigated. 1 am 

Staithe. allndlng to the tnot hstween the Sntlej and the Jnmna 

7“- where the torrents of the Siwaliks pout their floods into 

S X’ov. 01. the plains, and in this tract it is the part lying nearest 

- the Jumna to which I wonld more pmticniarly refer. 

District and Settlement Officers linve from time to time 
remarked on the larce vclnmes of water that now are 
poured nncontrollod over the Amha’a and Khrnal districts, 
and then is hardly any one who knows anything and who 
has seen anything ol this tract of country during and 
after the monsoon who has not wondered whether some* 
thing cannot be done to control the . ileoda that one jenr 
may bring prosperity, anotlicr year sickness and nnlimitcd 
damage to the area affected. My arqneintanee with the 
traet in qiiesti n dales hack to 1830, and between that 
year and 1884 I saw a good deal of it in many parts • not 
in the eourso of my work entirely, but when } was 
slinoting. I saw rorts of it again in 1839, and ISgs.OC 
when in charge of the Ainhala Provineial Division I saw 
a great deal more. 

2. I am aware that something has alreadr been done to 
utilieo these floods by the digging of the Saisnti Canal, 
and that a proieet was made out by Rai Pahndnr Oanga 
Bam many years ago for one or two other canals. I know 
too that a large area of crops is matured on Isnd 
saturated by ordinary floods, praotionrarir fn the Aiubala 
dibtriet. Bnt that an immense scope for oxteiision of 
sailah cnltivalion exists will he apparent from a tnero 
ritution of the area fignres fqv one dietriet only, 
ICiirnal. Out of a total area of over 2 million acres, of 
which IJIhanre returned os cnllursble, only 630,000 am 
octnally eultis-ated This, he It remembered, in a tract 
devoid of physical diflicnlties sneh as high rocky ground, 
sandhills, ravines, broken ground, oto , nnd with the water 
table only 30 to 60 feet below ground in most or the 
nnculliratcd area The hill torrents that spill over the 
Komal district are the Cliittang, the Rakshi, flie Sarnsti, 
the Markanda TTmla, and Tangil. The four latter work 
their way erentnally into the Gliaggar, whilst ttie two 
former, eron before they were taken in hand by the Irri> 
gallon Offieers. had no well defined ohannels and got lost. 
The spill waters of the Bskshi and the Sariisti are ptneti* 
cally the same, and In some years the whole eonntr: riorlh 
of li lino drawn through Pelnwu, Thanesar, Tndwa. and 
Jagadhrl up to the Iforth IVeslem Railway may ho said to 
he under water. If the floods eouid bo run off qnieker n 
large area could be oronpisl and matured by wells, but so 
had is the drainage that even in a year of heavy winter 
mins, like lOOOml, there are miles of cenntry temporarily 
swamped I would strongly advoentc ti-at nn attempt he 
made to get control of all these streams south of tho 
North Western Railway. Vciy cxtenslro aurrors would bo 
necessary over the whole area affected, which wonld ho 
found to O'tend west of tho Kamal district info the 
Fatinln Stnte, and nt the same time as the topographical 
anrvoy was in hand a Eetlleraent or Reveono Olflerr 
should go round with the Engineer doing the anryry. 
Working from the south upwards a system of drainage cuts 
ond bunds conld be srorked out wliieh by dams and re^]a> 
tors wonld permit of the control of floods, water being 
given to low lands for a proper time nnd snrpliis being 
passed on to tho main natuinl onlfall of the Ohagnsn 
There would be nelliing sjwcinllj technical in these drainage 
works which wonld neces-iitate the calling>in of Irrigqilaii 
exports. Tliey would he sneh as any Engineer working 
in concert with the nistrict Revenue officials cindd de.lgn 
and manage. But the question of dealing with the floods in 
tho fihnggnr is one I would leave to the Irrigation Offl.sir, 
ns it would bo one requiring special knowledge, qiho 
Ghagg,r flows in a channel quite 30 feet below level of the 
e.-uniiy oven os far south ns the tail of Ghsggnr Rntnob 
of the Sirhind Canal, so water eon d nnt bo hronglil to the 
snrfsco and utilised, say, in tho Hisssr district, witkoot 
dams and works of some magnitude, bnt tliat the floods 
conld be controlled nnd ntllizcd will, I think, he accepted. 

1 he question arises, would such a schomo as this payp 
Without a detailed investigation I don't think any one 
wonld like to pronounce an opinion, hat wo have atrong 
prim& facie evideneo on which to base a hope that ;t 
would pay. We have n largo area now lying westo in 


tho KarnAl district, and we Imnw that- water is eagerlT 
desired in the precarious dry tracts of Eissar and Patiala, 
Indirectly there wanid be another benefit, in that the 
health of the people in the Amhala and Eamnl districts 
would improve. It wonld take a strong survey party two 
years to get out the maps and make preliminary proposals, 
nnd the expense wonld be considerable, but the posjihilities 
in the scheme would warrant It. It may not ho out of place 
if I B.sy thntl-h.xve often talked this over with Colonel ilncob 
and he waq'nlways strongly in fnvonr of making nn Inresti* 
gallon. Hi knew the ennutty I write of weW when 
Superintending Bnnnrer of tho W, stern Jumna ('anal, hut 
he never had rstaMisliment to spare even to make tlie 
fOnghest reeonnniBs.snee. 

3 I mentioned that there iimst he manr places in the 
province where drainage works on a small scale nie ye* 
qnired. There conld be inrestignted and, if nlvc^•ary, 
worked np on the initiation of the UistiiCt Oflieor by the 
local Excontive Engineer. As nn example of the sort of 
minor work I mean 1 would instance the draining of the 
Mnkerinn, T-inda, Dasiiya Jhila in the Hosliinrpur, J[nl- 
Inndnr districts. Speaking from mrmori an aray of about 
4,000 acres conld lie rendered safe from 'cxcessirc flooding 
tliero if tho natiirol onlfall froui^ the Jliils, tho nnllah 
known as the West Bern, were Improved. The flooded 
lands in a wet year with high floods in tho Bess are oxten* 
sirs, and etops ran only he matured on the ontshirts of the 
Jhils. In a dry year, such nr 1809*1000, fths of the flooded 
area hears oxeellent crops. With ciEelcnt flood control the 
crops ronld bo nsnired. Snmotliins might also he dnne in 
tho E ist I'oyn to Inro its floods, if under control, over a dry 
area tosrarda the south of the Jnlinndnr Doah. There arc 
many nrojeets of the hamhio sort whioh might he proGtably 
worked up by the Escentire Engineer of the Provineial 
Division, if he had a cliargo of a, leisor area ond could find 
tiino to tour more with tho Deputy Commissionor of the 
districts he is surveying in. 

4, There ie another c1s<s of drainage work that should not 
be lost siuht of, and that is the improvenicnt of Dhalis, 
ponds and lowlying prouiid outside importsiit towns, l^ls 
wonld bo work done purely for sanitary pnrposes, hnt pro- 
ject* skunld be drawn out complete, so timl in times cf 
mmine the poor and those tlirown out of work could be 
given something to tnrn their hand to. There is always a 
fleeting popnintion of the very destitute who flock to the 
large loivus in time of scarcity, and it seeuis to mo to be 
very desirable to have work ready to give them. In the 
ncighbourliood of Amritsar, for instance, 1 conld suggest 
drainage works nn a large rcale' whioh, thnngh net in the 
le.*st remimeratire. are nndoiibtidly both necessary and 
beneficial from the sanitary point of view. 

6. In conclusion, though I shall bo travelling outside 
my own sphere of work, I wonld like to suggest the inresti* 

f ation of n project for lapping the Jnmna between Jnga- 
hri and Loknantl to mn n monsoon supply channel which 
would join the Western Jnmna Canal at Mnnak. Thence 
followingthe Iliinsi Uinncli, the channel could be taken down, 
the line nt the liblwani Rajbnlui and carried into Hissnr, 
Loharn, Nsmaul, etc. Amongst suggcatlons I made in 1899, 
when starting the famine works jn Hissar, was that some 
special channels should ho dug Irom the Hunsi Braueh to fill 
the large village pond* in that area just after the tabl water- 
ings wcic over. Colnnrl Jacob with whom 1 di'cnssed the 
matter said that it would nnt hr p»s*ib1o owing to the small 
anppRcs nvailablo in the Branch. He tbonght tlic idea a 
good one, bnt said nnicss wc conld feed the Western Jnmrn 
Canal by now supply channel from the river, it could not he 
done. If a new eliannel were a dug and a weir put oero’s 
therivor it would prohnlJy give the dry area of the Eouthem 
Fonjab an n<siircd khafif, hut even if the monsoon were 
abort ond the river supply fell off early we might count 
on filtering the villago ponds befuro J uno and gutting a 
snppiv of “ cliarii " for the i-attlc A weir, I, know would be 
a costly undcrtokinir, CO or CO lakhs perhaps, hnt even in the 
cold ncather it would give n small supply which would save 
the supply in tho Western Jnmna Canal, or, if it was found 
that the fntermedinte weir nflrcied the supply nt Okla, then 
the Agm Canal conld be fed vid the Delhi Branch with less 
loss ot water than there is now in tho wide sandy led of the 
river. 


1. Q. (Tie Preiident .) — ^Tou are Sanitary Engineer to 3. Q.— Before that were yon in the Irrigation Depart* 

tha Pnnjah Government P — ^Ycs. ment P— Tea, I was for 10 years in the Irrigation Deprt- 

2. Q, How long have you held that post ?— One year. . ment. 



MlNUrKS OF KVIDEN’CE, 


J13 . 


4. Q. Have you liad any famine experience f — NO) none 
of aotual famine. I deviged nnd planned most of tbe worhe 
that were carried out in Hisgar; tho original progi ammo 
consigted nluiogt entirely o( T>jads ; then f eug^egted the 
iiiaking of large tanks, 

6. Q. Ton hare an intimate knotrlc^o of the cnnntry 
between the Jumna and Snilej f — Tesi rbave sorred there 
and been orcr it often. 

C. Q. This country apparently wants both water for 
irrigation and olso dtainogeP— Yesi it wants drainago 
most. 

7. Q. These diainage works ^on say tliero is no gpeoial 
diiCoulty about? — No, 1 don't think so. 

8. Q. When you wore in that country were yon engaged 
on the Ghaggar works ?— The central ptirt of the country 
I knew wlien I was on (he Sirhind Ciinal. 

9. Q. What do yon feel about that country ; do yon onn* 
eider it is protected from fumine? — 1 leak upon K ssa 
conntiy that might prodiiec good crops. 

10. Q. There has been no famine there lately ? — "So, but 
I consider there were ttring rei'cns for opening fatnino 
works in ICamal. With florid control wiuhs-lliere ehrmld 
be DO iicce>>-ity of oponmg famine works fur the oultirdted 
aiea would be larger. 

11. Q. There is on important inggestirm at the end of 
your paper ns rogards tapping the J nmn.> ; hare yon ever 
eheckori the levels >io, I know it is perfectly feasible ns 
far as mere levrls go. 

12. Q. (31r. Ifi^rAon.)— Whv do yon say there is strong 
pvitnA fade evidence tlist colonization of the tract flnoded 
by flit. naUs in Knrual wonld pay ? — Bce.snsc of the scanty 
areo of cultivation at the present moment. 

13. <?. How wonld yon ineriase that o'ta.® —The dmining 
of the trnet would make it more hciiltliy and people would 
go to it. 

14. Q. How do yon propose to get water?— Contiol the 
Hoods. 

16. Q, There i» n great deal of enltivalion caused by spill 
from ttie nidos; if yon take away tbnl what will 
l..spp»n ?— Von will have to bold it np by regulators. 

IG Q. When yon have n small rainfall the npj'or country 
will get the heneSt of the regulator?— I don't think rou 
ever gi t such a rainfall that yon nlll have no ilonds ; they 
may he laic. 

17, Q. Where is tl.o u venue to come in from?— I 
suppcee it would pay if the land was broken np. 

IR. Q, I hnye known this tract for the lest fifleon years ; 
tbeie is strong yr/’irnd /oeie evidence that jon won't got 


a Mtmy fiom it ; what is the evidence you rely on .that it He. E. 
will pay P - The faot that the land is now lying os jongle. DuCane 

19. Q. Yon have no crops there ? — Very few indeed. S mith e. 

20. Q. About taking water from the Jnmna into the g Nov. 01. 
Hiss ik district, have yon ever gone into that P — 1 took out ___ 
levels from some irrigation branch records and some plans 

in the office of the Kxcentivo Sngincor, Umbnlla Division, 
with OoloncI .laeob some years ago. 

21. Q. Have you eonsidored tbe duration of tbe high 
levels in the Jumna? — No, I have only scon the gauge dia- 
gram in the revenue returns. 

22. Q, What do they say P — It says that by the middle 
of J nne there is a snpply. 

23. Q. Do they make miy nnungements for filling the 
tanks that were dug in Hissor from the Western Jnmna 
Canal ?— Tlicro is no water available. 

24. Q. ilnt there is water available nt certain times of 
year P — My whole proposal tor a monsoon feeder from the 
Jnmna eamc from that disoussion with Colonel Jaeob ; 
he said there never wonld bo onongh water in the canal to 
fill the tanks. 

26. Q. How mnoh water do the tanks require? — It was 
the filling of tho village ponds more than the tanks ; 
the villages have no drinking water and so I suggested we 
slionld supplement the famine procnimmo by digging 
rfaannels from the Ilansl Branch or the Western Jumna 
Canal, 

26. Q. How long?— Some 25 miles long. 

27. Q- What arc the eontents of the tanka P — 1.000 feet 
long X (too feet wide, and with an average depth of 12 
feet. 

28. Q. Is there any harm in doing that os a famine 
work ?— There might bo difiloulty alont water, 

20. Q. At certain times of the year, when they dose the 
Western Jnmna Canal, yon might pass tho water ?— Yes. 

SO. Q. It has not been proposed to m ike these channels P 
— No, the idea dropped heennse 1 was told it would be 
practically impassiblo to find water. 

31. Q. Do yon know anything nbont the railway 
tanks?— They ate nil puddled artifiolally. 

32. Q. I am Bpcak|ng more of those on the Bewari* 

Ferorepnre lino ?— 1 think they are Ml puddled ; at Bhnwani 
wo tod two tanka i nnd the Irrigation Dopartmiot said 
we must pnddle them. 

33. Q. Have they filled these tanks nt Bbawani ?— No, 
the espenso of puddling was too groat. 

34. Q. Have you tried to lot water in without pud- 
dling ? — ^No, there is pure sand nt the bottom. 


WiTjinss So.26— Mai.ik Mcnisistan 'OMan Htai 
Memo. (»s Witnest on private Irrigation 


Eiiah, TiwsKa, owner of private canals In the Stohpur District, Muhd, Umar 
Workt other than wcllt in the Bhahpwr District, Hs/a^^an. 


Question I . — D there any likelilieod of the increase or 
deereast in the number of private cnnsls in dl-tricts where 
they etisl ?— I. being a resident of Shnhpur district, know 
only of tbe private cannis of this district : I cannot shy 
ebont tho canals of the other districts. If tliero be no 
prohibition on tho part o( the Oovemment, there is olwnys 
hops of tlio devolopiiicnt of private tnnnls, either by the 
eonslrnelion of new canals or tho improvement of old one>„ 

Question IT . — Have many now canals or hns any been 
eonstriiotrd within tho past ten years?— No new canal has 
been eonstruclcd within the lost left years. There are 
following c'itt'cs which hove dUconrnged tho owner* nnd 
otliei perrons from making nny advancement towards the 
construction of canals :— 

I,— Orders of the Gnvornnienl rtoliibltiiig the eon- 
strnoiion of new canals. 

11.— Introduction of tho new Biil for the manngoment 
of eniinis, enntnining most strict rnlcs against 
which representations hovo been sent by tho 
owners for the consideration of Hio Government, 

III. — Tlie imposition) nt tho new lettlcroont of two new 

eesses — tho water advantage rotes and tho 
royalty' rates —for the irrigated areas. 

IV. — The expression of intention by Government to 

purofinso tbe privoto canals. 

V.— The apprehension that nt the lime of both harvesia 
khatif and rabi, tho water of the Jhelum Canals 


will not be snifielont for the roqniremont of 
sowings, cansing gro.it disappointment and loss 
to tbo cnltivatoTS. Their xopresontations re- 
garding this are niider tbo oonsideratiou of 
Government, 

VL — Tho separation of bnondarlcs of private canals 
from Governmont canals. 

VIL — ^Tlio non-npplieation of the provisions of Land, 
Acqnisition Act to private canals, 

VIII. — Tlio passing of the Land Alienation Act, whiob 
prohibits the neqaisition of land for a now canal 
or a part of a canal. 

Question JJ/.— Have these canals been eonstrnoted by 
jiortionlar ramindnra for tho benefits of their tenants or by 
bodies of znmindnrs or toiiunts ?— Canale of Shabpnr dis- 
trict are of tho following dosoription :— 

(1) Belonging to n single owner, 

(2) Owned jointly by real brotbors, 

(8) Owned jointly by' near relatives. 

(4) Owned jointly by rcspcotablc zamindnrs. 

(6) Construoted by a body of ordinary zomindors. 

No anno) bos boon oonstmetod in this district by ony ' 
body of tenants, but nearly every ennal hns been made for 
tbo general use of MI tbe tenants, whether they bo cultivat- 
ing under tbo owners of tbo ennais or under other pro- 
prietors. 
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Qveilion TP ". — Is the naUr BQppUed to the non^pro* 
Umar pietota of canals, and on what tntea f — 'From every eanel 
Syat £han, water is given toother zamindarg on payment of one-fourth 
— Ilf the prodnee as water rate. Zaniindnn and tenants find 
8 Xor. 01, the following odrautagee in taking water from the private 

canals, which they cannot got from the Government 

ranals i— 

(1) They only pay in kind whether the com be selling 
’ dear or cheap and thns are eared from many 

difficulties. 

(2) In times of failurea of crops and heavenly calamities 

they have only to pay the nanal share of the 
actual onttnrn. 

(8) They can very easily irrigate their pasture lands 
for the grazing of their bnllooks, 

(4) Poor zamindnrs and pnitivators are given grato, 
feeds, and cash without interest as advances, 
which is gradually coiltMed by easy instalments. 

Question F’.— Is it possible or advisable to onoonrsge the 
improvement of canal works, and by what method? — ^It is 
most desirable and piaoticable to onconrage such works. 
Long ago when nobody look ony interest in the matter the 
Government persuaded respectable wealthy zamindnrs to 
construct canals, who made them at enormous erpemes 
These works proved very anorcssfnl and tended to make 
cnltnrable n largo area of land wbioh produced no income. 
L.md revenue was greatly inoreneed and zamindars beeanio 
presperoDS. If the Govermuent will take into favoorable 


eoDsideratioa the following points and conoesslons, it is 
“rtsin that canal works will improve, and the zamindara 
will be tanghta lesson of self-help, wbioh is the chief aim 
of Government 

(1) There shonld be a free permission from Govern- 
ment for the construotinn of new canals or the 
improvements of old ones. 

(8) The new canal hill shonld be amended with regard 
to the representations submitted. 

(3) It is feared that the water of the river will decrease 

at the time of both horvests. At sneh. times 
water should be supplied from the Government 
ciinnls free to the irrigated binds and on psy- 
ment of usnnl rates to nninignted lands. 

(4) The Land Acquisition Aot shonld provide for the 

acquisition of land for privnto canalh, os they ore 
also for tho public beiiolit. 

(6) The Land Alienation Act should be so amended os to 
provide for the pntehafc of land on market price 
for the oonstmotion of n ncwesnnl or the 
improvement of an old canal. The restrietinn 
About tribe should bo relaxed in these pui- 
chases. 

If the »o proposals me taken' into fnvonrnble ronsideration 
by the Government, tho owners of the canal* will he en- 
oonrped to moke improvemente, which will be tho cause of 
public Welfare nod prosperity. 


.VuAd. 

I'tnar 

JSyat Khan. 
8 Nov. 01. 


1. Q. [The President,)— Yoa arc the owner of private 
canals in Shahpnr?— Yes. 

2. Q. How many canals have yon got there? — Four. 

3. Q. How much irrigation is done? — 1 cannot any 
exactly. 

4. Q. About how much P — There are 21,000 bighas of my 
own, besides that I give water to the zamindara. 

5. Q. Von say, “ the orders of Government prohibiting 
tho construction of new canals arc one of the causes which 
have diseourased eouetmetion of new canals P -Ves, we 
could not make a now canal of onr own accord or enlarge it t 
It would reqoiro the picvions conieot of Government. 


0. <2 Was the consent of Government refused? — It was 
not osked for. 

7. Q. You have never known consent to he refneed ?— No, 

8. Q. Did yon make tliese canals yonrecif ?— No, my 
father did. 


9. Q. Did he employ a surveyor to lay them out, or did 
he do it himself? — They didn't know much nbont levels 
consequently they didn't work prop-ily, but by chance in the 
case of these csnals tlicy did extremely well, thongli In the 
case of others tlicrc were mistakes. 


10. Q, How long ago was that ?— It w.-!? in 1859. 


11. Q Yon give water to zumindars on payment : do 
you find that they are glad to take it ? — Yes, they hnro to 
pay in kind ; we take }tb of the produce for the water ; the 
people are glad to get it on these terms. It is also to my 
interest to give ample irrigacion ; if there is not n good 
harvest we lose. We give water free to pasture lands. 

12. Q. Yon have told us of the places whore the system 
works well : snpposing von were not inclined to take pains 
how would matters go ?— Things would be bad unless tho 
canals are dng properly. 

13. Q. Is there well irrigation in your country ?— Yes. 

14. Q, Arc there s great number of wells?— Ves. 

16. Q. Have yon got pahha heads for the c.snals F Yes 
three have got pakha heads and one has not. 

16. Q. Have ynn constrnoted a number of wells ?— -There 
have been very few made in my time. 

17. Q, How deep is the water below the surface? — Five 
yards ; the water-level is rising and it is getting too damp 
for indigo end cotton. 

18. Q, Do the zamindars who take water from yon bnild 
pakka wells too ? — Yes, to mature their rabi, 

10. Q. Whnt docs a well co*t there ? — ^It used to cost 
Bs. 300. 


20. Q. Many ZAniindsn cannot alTord to pay fur wells ; 
do thoy take takavi advances ?— Not innch'; sometimes 
they borrow from the lania and pay interest. 


21. Q. IVhieh is the most popular?— If they have money 
they prefer to do it themselves ; they seldom go tobanias, 
£2 Q. Hu they piefcr to go to Government? — In that 
part of the country they don't give much takavi ; the funds 
received for takiri arc given to the Thai. 

.Q- ^'’onld they take money if they could get it?— 


24 Q, Have yon got any land upon the dholnm Canal r — 
that land on which there rs one of iny own canals ; 
there is a deed that it tho Jhetam Canal came there I 
wonld have to relinquish a certain amount of land fer 
thclhelam Canal. 

25. Q. 1 vuppese that will improve your position ?— Yes, 
In the pl.iee which w»s not irrigated before. 

26. Q. On any of yonr other private canals would they 
get water from tho Jhelam Canal ?— Ye*, they could if I 
applied, hnl tho difficulty is that the canal is on the other 
side of a plalfurui i r saddle. 

27. Q. With regard to whot yon say in your note, do 
yon think power should be given to hny np land compul- 
iurih ?— Yes, otherwise they c-mnot take the head of the 
etnai to the river, and unless they do so they cannot got 
water. 


28 Q (.Vr ZTipdaffi.l— Have yon ;iirl'l'a outlets on your 
canals ?— Yes, oil some. 

29. _ Q. The ziuilndnrs make cots in the banka?— No. 
only in the water-courses. 

30. Q. (Jfr, JAirfron.)— Tliesc canals have been a very 
profitable business on the whole? — Yes. 

31. Q. There are other rich people in the Shohpnr dis- 
trict ; arc there not ? — Yes. 

32. Q. Why are there not more canals made like yonrsF — 
Most of the big owners have got canals, 

33. Q. With regard to what you soy as to the royalty 
rate, is it ever imposed f — Y’es. 

34 Q. How much is it ? — Four annas an ooie. 


36. Q Wherf a uinn makes a canal at his own oxpens-, is 
he net let o& these rates for eo many years? — 1 don't know. 

36. Q. Suppose a guarantee were given that be would be 
exempt^ for 20 yoais would that not be an inducement to 
him ? — Ves, no doubt : the crops are be«t in the first 2'J 
years. 


37. Q. Yon say, "one of tho advantages of a private canal 
is rhat poor zamindars and cnltivators arc given grain Feeds 
and eash without interest as advances, which is gradually 
collected by easy instalments." 'iiave you mneh ont in 
that way F — Yes, 

33. Q. You recover in kind? — Yes. 
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IKDIAN IRBTOATIOK COUUISSIOX ; 


Sat 

Sahadur 
Maya Sat. 

8 Xo7. 01. 


Staleir.ent ofpfoarets on ihe 13 Inundation Canalt oj Ferozepore Dittrict ahttraeled from three elatemente vihirh 

accompanied leitnees’ tnemo.— contd. 


Total an a irrigati'd 1875 to 1901 
Am irrigated 1891-92 . ' 

„ 1892-93 . 

„ „ 1893-94 . 

„ „ 1894-9S . 

„ „ 1895-96 - 

„ 1896 97 . 

„ 1897-98 . . 

„ „ 1898-99 . 

„ 1899-CO . 

„ ,, 1900-01 . • . 




• 

Aeies. 

2,636,402 



121,397 


• 

168,056 

• 


138,949 

• 


128,667 

■ 


66,107 



84,637 



182,944 

161,247 

• 


• 

• 

138.662 

• 

• 

260,361 


X /, — Satract from a Seport hy Sai 'Bahadur Maya Sat, Extra Jissitiant Commitsioner, in charge Inundation 
Canale, Fenzpur, to ihe Deputy Oommietioner, Ferozepore, dated the 2nd Auguet 1901, 


With reference to Commieeioner'e No. 2626, dated 13th 
July 1901, 1 heg to report as follone : — 

2. Under the present system the ReTenne Pntwnri is re- 
quired to perform the following duties in connection with 
^e arm, irrisnted by the 13 inundation canals of the 
Ferozepore distucti — 

Firstlyj 08 soon as the hharif girdateari is 
finished (October and November) the 
Patwari is to submit at ones thronch 
the Tnshildar the "fard tanazah “ (list 
of the irrigated orea in dispute) to ihe 
Extra As-iietant Commissioner in chargo 
. of irrigation. 

Secondipt siinnltaneouely with tho above the Pat- 
wari is to distribute to the ainoehee eon- 
cetned their parchae of the area irri- 
gated. This is necessary hecanse it is hot 
fair to the irrigator that he should hnnw 
there and then (if the Patwsri has 
recorded any area as irrigated), and ha 
allowed every opportnnity to raise an^ 
objections he may have thereto ; and if 
the Patwari gives him theyiareda the irri- 
gator ran, if he really has a grievance, ot 
once go to the Superintendent of Irriga- 
tion, who forthwith starts sn ouquiiy to 
be made on spot. 

Thirdly, to prepare separate hhatauni for eaeh 
village of the area irrigated, and submit 
to the Extra Assistant Commissioner in 
charge by the loth of November. 

Fourthly, when the rods girdateari is finished 
(end of March] the Patwari is to submit 
a fard or list of all such areas ns were 
recorded taraddadi nahri daring the 
kharif girdateari (in October and No- 
vember) when the canal water in some 
places in not qoite dried np, but it is 
expected that ovontually the zemindar 
as usual will hrii^ it under enlUvation 
later on and yet fee some reason Or othet' 
it has remained khali (withont any calti- 
viition) in both harvests, Bqd'all canal 
chargee on such area ays- 6f course to be 
remitted after ^it hab been a-certained 
loo.ll en(|uir^ tliat the Fatwari's 
recot^B bhis respect are ooricet. 

3. Now as to the first duty of tho Patwari, hardly and 
fard tanazah are received in November ; bnt most of them 

come in January and February, and several Fatwaris wait 
until March and April. The result is that, while the cases 
of area io disnnie onght to be disposed of before the 15th 
December (vide finie ZI), they linger on until the month 
of May and sometime even Inter still. Moreover, tho 
Patwans not only send their fard late, bnt send them so 
irregularly that often the Canal Ibhsildar has to go to tho 
same v.llage two or three times over again, when (in May 
and June) he is also waited elsewhere in eheohing the 
accounts of the Canal Darogah in ennneotiun with the 
earthworks of silt clearance and ether repairs approashlng 
eompletion. Another great haidship to the ahnesh (irri- 
gator) coneerned is that tlieyiirvf tanazah is submitted 
very late by the Patwari the disputes os to the irrigated 
acreage must necessarily he disposed of too late to allow the 
ahneeh concerned the due oredit for the area remitted dur- 
ing the same year, and the rennlt is that the 'irrigator has 


to wait until the next season, and ns it often happens that 
many ahnoih and land-holders sublet nnnnally their, land 
on certain terms, one of which is that the aeeumi or tenant 
ia to pay the caiml ohaigca, and it is as lihelv as not- that 
another *' aetami " may take the land in question tar the 
next year and thus the man who onght to have been errdited 
with the remission snSors this loss for no fault of his, be- 
eanse unless the land owner gets credit for his remi-siuu in 
time, ha is not likely to repay to his former aieami who had 
left the land. 

4. In regard to the second dnty of the Patwaii, it is note- 
worthy that the yiorc^or of the area in dispute that shnnid 
he dietribnted to the ainoeh concerned before tho 15th 
Nnvcmb°r are not given to the latter nutil March and April 
and even later ; the ignorant zemindar who ia at the mercy 
of tbs Patwari dare not complain too iondly, nltbnngh 1 
have freqnrntir made enquiries at tho reqneat of several 
zemindtrs why the pareha was not given to bim.'hnt the 
result ot this enquiry invarinbly is that the Patwari comes 
off more often victorious tiinn the zemind.ar. i Moreover, 
when the Patwari for Teasnns oi his own does not inform 
the zemindar ooneeined which of his land ho (the Patwari) 
has recorded as irrigated (very few, if aiiy, of the zemiu-' 
dare aooompany the Patwari when the latter is doing his 
"girdateari ") the ahneeh having received no pareha from 
the Patwari beiioves that all Is well ns regards his land, 
until all i>f n sndden when seme months after the records 
ore completed and canal ohorge is allotted and new irri- 
gation has begun (in June) the Taheildar demands tho 
canal dues for the past season'. Then the ejesjof the 
irrigator are opened, but opened too late. The crops are 
ent and removed and new irrigation is then going on, and 
it is almost impossible to dispeso of the o.ise correoily oven 
by local enquiry. ' 

6. Again, the Itcvenne PatWnri often omits to dote tho 
pareha or antedates it in order to protect hiroseU &om the 
acensation of having given the pai-cda too late. More- 
over, in several oneea it has noticed that the Patwari has 
recorded the area irrigated by one person in quite an- 
other-mBn’S'BSma (ond the pareha is purposely given too 
late in order to make tho enq'oity hopeless), and the wrong 
man who has been eharged with canal dnea for nothing finds 
it very hnrd to extricate himself from tho Fatwari's net 
so cnnningly spread. The Canal ontboritics can only in- 
vestigate Uo cose of area in dispnte ihoronghly when the 
pareha is given in time and the party concerned applies in 
due course. 

6. With regard to the third duty ot the Patwari, I beg 
to say that, while the canal khalatiiiie^ are due by 16th 
November it only cummenees to oome in in January and are 
leisurely submitted until the end of < March, often in April. 
Bnt this year the Fatwaris have exhausted my patieneo 
by sending some of their hhataunie os late as May and 
Jnne and a few liave even surpassed all previous records of 
delay (in spite of constant reminders to ttieTahsildore apd 
frequent complaints made by me to tho Deputy Commis- 
sioner) by anbuiittiiig their khatanaie of tho past year 
now in July when the nete irrigation is in fall swing, 
and I believe two ihataunie of the Ferozepore tahsil 
are still wanting. The n ost serionB trouble that is caused 
by this extraoedinary delay is tliat we cannot make a cnirect 
estimate of the 'quantity of silt clearance that the ahneeh 
concerned has to perform according to the nrea.iiri- 
gated by him during the past season, and this estimate or 
budget called dak bandi boa to be prepared in January in 
order to enable the Canal Department to start the eortb- 
works in time ; and unless we do so, we cannot possibly 


minutes oe evidence. 




open tlie canal in dne season. The result is that onr appro* 
ximation of the irrisated nerenga cash abnosh is ({■> eases 
in which the khatannis have cone much too late) formed 
more or less on a wrong data. 

7. ' Moreover! tho too late khataunis is also responsible 
for starting the work of silt olearanco too late (April or 
even Slajr ) when tho ' zemindar in too busy with 'his orops, 
and not only he is not then ny lilnble to do his quota of silt 
clearance, bnt liiind labour is then very scarce,' as the 
zamind'ir pays in kind for cutting crops when an able- 
bodied man can often cam 12 aniiaa per diem and be will 
natarnllv not cate to go to the canal works to earn less 
than half of that amount : wo arc thoreforci often obliged 
to raise the rates reluctantly nt tho end of eoason. to finish 
the silt clenrencc boforo it is too late, rind ail this means 
higher oharges for silt efrarance tint bus to be paid by the 
alnosk. This snbmis-ioii of khataunis by the fatwori so 
late os desrribed nboro tolls on all concerned, yet there ia 
another (scrions) diillciilty in starting the earthworks lato. 
Mo-t of tho faearicst silt clr'ir^ncc is near tlio hc.ad of the 
canal where it takes off from the river, and daring tho 
nioiith.of April and .Uny when we nre trying hard lo finish 
oil the digging near the canal head rlose tn the rirer the 
water S| rings np in the canal bed by percolation, and U Is 
often ^ to 1 fret deep and at times it is so difficult (nlmost 
impossible) to eh.'ar the silt under water that we arc 
or.nipolleil to leave it ninne. which inonns a loss in the 
discliarge, and. therefore, less irrig.itcd acreage. Having 
erplnined siinie of the setions diffienlties we have to 
Mntrnd with in dealing with tho llevecnc Patwnri, I 
ruust add in fairness to him tiint his own revonoa work 
is good deni heavy, tiid l.e natiimlly considers (like some 
of the Tnhsildiirr) that the cnn-l parchas aro not of mcoh' 
con*eqnenrc. nnd that they may wait, and when nt the nick 
of time ll.cre Is hcie nnu cry for tho khotaunts, iht/itrd 
ianasjh, and tiie parches, and tho Tahrildar receives 
stringent orders to send np tlie I'dafcunir sharp, then the 
p mere are hurriedly prr) ftred nnd are nftan wrong and hnvo 
to he returned for correction, e.y., delay oftcr delay takes 
pince, Slid you can im.ngino Low handicapped the Canal 
Department is under rinch circumstances. 

8. But how is the evil to be reuicdiod in tho question 
which is more important than tho dolcetloo thereof. Tho 
remedy that I beg to pr.iposc is as foUuws, 

0. dVe must have lepir.ito Cnnnl _ Patworis. and ns there 
will bo no additional cipeiiso (which 1 will csplnin here- 
after), the propised change will, 1 am confident, be luoic 
than justified, 

10. First of nil as the esnal pspors will bo prepared In 
good lime and rorrecifly by the Canal Fatwaris the abiiosh 
will be dnlv siiisficd tieOAuso hU troubles above oHuded to 
will bo really minimised. Again, under tho pres>nt system 
Only the Ulrtih ( water distfibntor) appointrd from nmong 
the liMding turn in groups of yillnges Ima pt-rlmps tno 
ir.neli to do with the iiistribulinn of llio cnnnl woter, nnd Is 
often tempted to (nynnr his rural relations and friends at 
tbe cost of his distant nciuhh .iirs ; and the Canal Dnrogah 
with hi* Assistant lias to deride all his time and attention 
in looking niter the canal cuibnnkmcuts and general pro- 
giC's of irrigitiiin, and has thus hardly time for going 
into delnils as regrds far <li«tribntlan of water for each 
village and each patti, rind so on. lint the Cnnnl Patwarl, 
if nplioinled, will bo n'de to record ^tlio sArirfl-ar to show 
the progress of Irrigation In detail within his circle. This 
shuilkar was ordered by Colonel Wnee, late Financial 
Comroissionor, in tho eighties, hot it hn* for obyiuns 
reasons reinnliid n dead letter more or less, and n iw if the 
thudkar irns prepared ns tbe irrigiitiun is_ progressing 
there need be no mistake therenf I cr in preparing the conn! 
khataunis nocnratcly, became when not oluerwisr engaged 


the Canal Patwnri can well afford to visit each village once ^at 
or twice a week when the irrigation is in progn-ss and tlie Bahadur 
Canal Darogah, tho Canal Noib Thahsildar ond the Canal Maya Has. 
Tahsildar nnd the Eupeiintendcnt of Irrigaiioii can all 
ebook the "cdKifiw’’ as they go round and thus aroiJ ® 01, 

almost all future disputes os tegaida irrigation. ' 

11. Later on when the canal irrigation ceases in Sap- 
tomber nnd Oetohar tho Canal Pntwari can at onoe take 
the " girdateari” in hand nnd prcpnic tho irrigation 
khatauni in good liino and distribute the purehas to the 
ahnosh and send in tho furd tanazah to tho hood quarters. ' 

This arrangement, if adopted, will enable ns to prepare the 
dak hantU (Canal lludgot) in Oeoember or Jnniiary and to 
start work on n correct data and in good time. Under the 
present system we have an Assistnnt Dsrogah on each canal 
except on tho two largest canals where two Darogahs (in- 
stead of one is required). Vfo have alsn a '* ottnya saz ” 
and sometime two on pneh canal The duty of the gunya 
saz is that lie checks the digging of each gang of labnnrers 
by means of n plnnib by stiiriing it from the nearest bench 
mark (we have ID pahka henoh mork in eaoh mile), bccanse 
the only Canal Surveyor and Uvorscer that we have for 
the 18 c mala has to go evciy where between iboLndhiana 
district on one side and the Babnwnlpnr border on the 
other, nnd fts the work is finished by caoh gang it won’t 
do to make ihen wait nnlll tbe Surveyor cornea round, so 
the ynnya rnr satisfied biinsrir with his plnrop that the 
silt clesmiioo is eorrectir dene and then tho gangs of 
lahoiircis ote paid off nnd disoharged. It would bo inter- 
esting to note lierc tlint before we employed those gunya 
sazes tlio labourers used to pull np the Suiveyer’s pegs so 
rniiiiingly abovo the proposed bed of the canal to save a 
few inches of digging that it was diffienit with tho nokrd 
eye to detect the frond ; bnt new the gunya saz checks the 
work as above, and he is responsible to tbe Snrvcyor if the 
work is wrong. 

At tbe same time no labourer is made to watt idly before 
the surveyor can come round. 

12. Now if wo have properly qualified Canal Paiicaris 
wc nerd have no Assiitant or Kaib Darogahs and no gunya 
sazes either, for when tlio silt clearance is going on in tuu 
cold weather tho Patwsri who has nothing else to do at 
that time of tho year may well be usofniiy employed on 
this work. 

IS. Bnt the Canal Pntwari most be qualified as 
follows!— 

(1) Correct mapping of fields nnd well versed in 

* milan ’ identifying fields on spot. 

(2) Good knowledge of fields of various shapes, and 

how to cnlculnte tlicir area. 

(S) Prepares khataunis corrcotly from khasra. 

(•1) SuIBoicnt knowledge of nrithmotio. 

(C) To write in tlio voroneninr and figures in 

English neatly, 

(0) To use the ' gunya ' (pinrob 1 correctly. 

(7) To measure np tbe silt deposited in the canal, 

onil to cniculato the oubio contents of ail 

earthworks. 

(8) Last, bnt not least, to bo hardworking and of 

ootivo habits 

14. Bofora appointinv; them ail tbe enndidaten for f lie 
po-t of tlio Canal Pntwnris should bo thnronghly- exa* 
mined nnder a legiilar ayetoro sanetinned by Government, 
ond 1 have litllr doubts that many a F.A, or oven B A. 
failed that wnnilcr ninilessly here, tfaero nnd oven where 
would bx nvnilnblo for tliis useful work and in time be 
promoted to Cnnnl Dorognlis, Naib Tahsildara aud so on. 


1. Q. (Tfic Prcsfrfenf) “You are Extra Anislant Com* 
misstoncr in Fcrozp-’reF— Yes. 

2. Q. Y’ott have charge nf tiic Ferozenoro Tnundntion 
Ciinals f — Yes ; 1 nni one of tho disoiples oi Colonel Grey. 

3. Q. ‘Were canals begun nt tliat time P—1 was Tahsildar 
when tbe canals were d'lg in 1876-7G-77 iindcc the sujiCT* 
vision nnd guidiiiioo of toionel Grey. 1 nftoriviirda camu to 
Lahore.- IVlieii ho rcitirned from fnrlongb I wa-s plaocd 
in charge by sneeiel sanetW of Government of Innin in 
April 1881. 'tVe started with 70,000 acres a year and now 
we hnvo enmo to 3 loklis n year. 

4. Q. Y'ou say, '* the only defect in tlio present sysfein is 
fully discssod in my recent report P'* — Yes, n copy of tbe 


report is altnelicd to my memorandum. After writing my 
report one tiling lins occurred to me ; I tliink it is n defret 
in irrigation j tlio people bore token so mnoli to rice culti- 
vation that it bns deteriorated tho land : we have even 
failed to discfiliin>'e it by charging doiihlo rates. I would 
like to eeo this rico irrigation stopjicd first. 

5. Q. Yon nre nnlinppy about tlio prnspeots of these 
cnuolsF— Y'rs, now 1 see thero ie a prospoot of damming 
the river i the few ennnls above tlinl point will ho honofitco, 
bnttlinse- below it (a Iniger number) rvill stiffcr; wo bavo 
already suffered nn account of tbo Sirhind Cannl; wclose 15 
days nt the beginning and 16 days nt tlio ond. 1 think it 
most esionlial that theso canals should not suffer. 
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D- e O. WhatistheMamdotEitaUf— Itisancststennaer 

BaWirr the CotiI of Ward«-a belt of land, 10 mUea Iom and 85 

" n milej broad. We treat Maindot jnet like any other body o! 
JIovo Das, th„ pay the bachi or eslablietinient rate and 

8 Nov 01. do tW qnoto of eilt clearance, etc., acootding to the im- 
* ' gated acreage. 

7. Q- What is the arrangement on these canals P — Soppoie 
a man hoe irrigated 10 aoree, and on hie land the eitt depo. 
sited ia SO onbic feet, we distribute the oubieal contents of 
the silt on the area irrigated ; we tell each zsmindar so much 
of your area has been irrigated, accurdingly yon have to dig 
so mnoh silt and similarly we distribute the expenecs <3 
the establishment on the area irrigated. 


8 Q. Is the silt clearanea done by the people themselves s 
ia it cider P-We call it dah handi. I condemn the nee of 
the word eiier. Chher means that aeertain number of men 
Bsrist in doing joint work. Onr aystem la to allot a fixed 
task to each. If a man fails he pays double. 


9. Q. If a man did not wish to dig and said here is 
Ba. 20 instead, would you fake it P— Yes. Now^a-daya a 
man often does that. Wc do not oharge him donble if he 
pays at once. 

10. Q. Whatia theestabliehmentP— lamal the head : 
acting as Superintendent, 1 have general control oyer both 
canals and Mamdol. I have an overseer also besides the 
Assistant Superintendent and the Canal Tahaildar. 

11. G Now year aystem was began in very oscepUonal 
cireumstanoes j Colonel Grey devoted d great deal of time to 
it and so have yon. Could you raprodnee a eystem like that ‘ 
elsewhere P— No. 


12. 0,. What does a man pay yon for bis water P — ^He 
imyo only the coat of the extra establishment at about four 


annsa per aero. 

15. Q (JIfr. Sajaratna ] — With regard io what you say 
as to the discoiiragemeiit of paddy, what is your rate for 
paddy P — Government eharges Bo. 0*12 per acre. I rfaarn 
about Bs. 1-8, t.e., double charge ioolnaing the establiifa-, 
ment rate and silt clearance. 

14. Q. Why do yon wish to disconrage rice cultiva- 
tion P — hansel think it not only deteriorates the land but 
it doteriorates the men. We Punjabis arc ebappaii- 
tnKnederr and hare always been _ soldiers. If we take to 
eating soft rice onr hearts also will beoome soft. 

16. Q Does your paddy require constant irrigation P— 
Yes, at least for three months, the thing is a loss ns very 
often it is not half ripe by the lime our canals stop ; it is 
only green fodder and this the people ont duwn end sell in 
the bazaar. 

16. Q. What is the proportion of the onttorn ns com- 
pared with O' her crops ^It varies ; if it is a good crop it 
may be worth Bs. 60 an acre, if it ia bad it is not worth fifty 
annas : for chart miuir a man will get Rs. 26 an acre, but 
that will be sure. 

,7. a.. If yon have no ramission for failnre of rice tu p 
will that cheek it ? — Giving no remission would check it. 
mils cultivation is a great temptation to the zemindar { if 
his rieeerep fails lie sells the fodder, pi ingbs up the ground, 
and sows gram which prodnoes Be. 16 an acre, nnd os there 
is no oharge of any kind on aneh crop the, zemindar is 
tempted to rnn the risk, i if the rice crop is matnred, as 
it sometimes is, then he geU his Bs. 40 to Rs. 60 per acre, 
and if it fails, the cultivator ntilises the green rice ss fodder 
and ouitivates rail on the same moieture with the help of 
well irrigation nnd has nothing to pay. 


Bat 

Bahadur 

Oangaram. 

S Nov. 01. 


WiiSEss No. 28.— Rai BaHadps Gavqa Bam, Exeeutive Engineer, Lahore. 

Mem. qfpaintt on tobicb Wiinest offirei ecidwe, 

Tirtt.^A cheap and efieient method ef building irrigation leelU. 


In 1891 Bai Bahadur Gnnga Ram obtained a patent for 
a cheap methed of building irrigation welle by the nee of 
dova-tailed interlocking hricke, as per pUn encloted. A 
model will be ehown to the Commission. Several wells have 
been conslruoted on thie plan. There are four in Lahore, 
and cue of them daily worked by Persian wheel. Anuther 
IS now being sunk nt the Aitohison College. 

While the wells oonstrooted on this system have proved per- 
fectly enccessfnl barring one or two in ont-stntions, where 
bad brieks were used for want of siijierviBion, the intentee 
has dropped his patent because he fonnd by practical ex- 
petianoe that it was beyond the capacity of zemindars and 
ordinary brick-moulders to snecessfully monld such bricks 

He has, however, invented a simpler kind of biiok wbicii 
will do just as well, and for which he has applied for a 
fresh patent. The model of this new method will be shown 
to the Commission. A well on this system has been eoe- 
cessfnlly sank in Baoti. 


Rai Bsbsdnr Oanm Bam is of opinion that the only way 
to enonnrage the sinking of wells is for Government to 
niidertake tbrlr construction, and his system oilers a cheap 
method. 

SKCoitn. 

Rai Bahat'nr Oanga Bam has made a special study of 
lilting water by mcchonical appliances, and is of opinion 
that tfao inundation canals, which generally fail in bad 
yeaiswhen crops raised on sneb csnnls fail to' rome to 
matnrity often for want of one wateriag only, conld be 
rendered ns n>ofiil as perennial canals if they had stesm- 
puniping inKtallatioD at the head works, or within, say, half 
n milr of the head, wherever a suitable site conld be found. 
Boi Bahadur Ganga Bam can furnish calonlations to show 
tbs initial erst as well as the oi>st of future working of 
snch pumping works. In the very worst years, innndation 
canals fail for the fall of water level in the river, yet, as a 
rule, there will be enough water found in the river to feed 
the pnmps. 


1. Q. {Xhe Pretident .) — You are an Executive Engineer 
in the Fablio 'Works Department?— Yes. 

2. Q. How long have you been in Lahore P — For the last 
thirteen years. 

3. Q. Have yon had any experienos in the Irrigation 
Department at all ? — No. 

4. Q. Have you had any famine experience P — ^No. 

6. Q. Yon have, I nnderetand, a patent for a cheap method 


of digging wells. This is a matter ontside onr reference. 
If there is a cheap wa^ of building wells we shall of cuure 
be glad to hear it, and if it is sueeessful no doabt it will be 
availed of. For bow muoh would yon build a well 30 feet 
deep ? — Exactly half what it would cost now. 

6. Q. Yon have also been tnming yoor attention to 
water-lifting machinery P — ^Yee. CWitness read out figures 
from a memorandum be had prepared, a copy of which ho 
promised to send to the Commissiun.) 


EIGHTH DAY. 

Delhi, 11th Novemher 1901. 


Afr. if. At. 
Campion. 

11 Nov. 01. 


WilHESs No. 29. — Mr. JT. M. Oamfioit, Chief Engineer and Secretary, Buildings and Roads Branch, Pnnjnb. 

Note an the tanie dug during the famine of 1899‘1900. 

I peiaonally 'visited every one of theee tanks daring the the following points: ' 

famine time of 1899-1900, and selected the site for most of ( 0 } Sitnated on a drainage line always, and irmc within 
them. The aitos were oil oarefnlly eeleeted with regard to reach of a cana] ohannel. 
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(1) Sitoated within a bir of some good grnaing ground 
for om; conTonionce of the cattle of 3 or 4 
Tillages. 

Before these tanks were started some 6 to 8 trial pits were 
dug on the site, IS to 22 foot deep, to dcoido on depth to p 
in moking certain of the wotor-holding eonditioiia of the 
soil. Bach one of these tanks was well situated with 
to wntor*bolding conditions ; so I do not anticipate any diffi- 


culty in this respect when there is a good rainfall. There JLTr. J- ilT. 
is no doubt that os these tanks fill, and gradually leak, Campion.. 

they will materially help the sub-soil wnter-snpplyj in wells, 

of &e locality, 11 Nov. 01. 

Thoy can, of course, he need for irrigating with Jains. 

Tlioy iiiust in time be of value to the people of the locality 
obd always be a stnud-bye for Tillage famine relief works, 

01 they con bo oztended or oic.'ircd of silt; they cannot he 
siltod up cntirelyi or even inodorntely. 


1. Q. (The Freiident),’— Yon are Chief Engineer of the 
Boads and Buildings Branch in the Funjabf — Yes. 

2. Q. How long have yon been in thot capacity ? — Nearly 
two yeot*. 

3i Q. Whore wore rou before ? — 1 was Escontive En- 
gioeer, UmbalK and ntterwards Snporintonding Engineer, 
2ud Circle. 1 hare been in this cicuio nearly 11 years. 

4. Q. Ton have hod charge of famine works ? — Twice. 

5. Q. What was the arratigcjnent of the programme of 
w.irks ?— In the fust famine — the one of 1897-08— we had 
not a complete programme. We then cot to work and maJo 
one out. 

. 0. Q. Not until the fomine was upon yoo ? — No, wo ti*d 
some idea of wnr&s ; princiiallj roads. 

7. Q. Then action had not hern taken npnn the Report of 
the raminc Commission of 1878-79, which ri'cnmmended 
that {iTOgrainmes shoiilil be junde out f— I ennnut eay 
withont refcreiieo tu records. 

S. Q. Tlie famine teas np<-n yon and you commenerd 
toads h—yesi wc lad pritieiptllT ro-ids j there were ahe a 
few small vill.agc tanks, and wc did n part of the lielhi-Agra 
Railway. 

0. Q. Tlien it was ofter tlial famine that yon prepared 
voiir programme ?— During the famine we started making 
estimates and more complete programnies to help us if 
famine had not crn«e<l. 

10. Q- At llic reeend famine iiad yon the programme 
pretty well in hand f— Yes, tery well iu hand. 

11. Q. IhsTcyonr Note in whle'i you mention n great 
nnmhcT of Till ige tauk* that ymi constructed i— That was 
in the famine ot ll'OO-Ol. 

12. Q. With joiir esperionee ^^llat do you rot is the best 
cites of famine work f — For veonumy, good discipline and 
good managfincnt, there is notliiiig hctler than a large 
tank : although we were fiicd to C,000 on a took, wc 
Imre tnn np to 12,000 sonls, 

13. Q. Was thorennydininnll.T about getting land for the 
tanks?— None ; in one instuneo wc had to pat ; cteh tank 
wnseelected with regard to its pr«Uioii for drainage. 

14. fj. Hare the*o works been completed F — More or 
Ii*js j some of the tanks hare not been taken to their loll 
depth. 

15. Q. Then I hare tl.ks eompilntion : this is, I nnder- 
stand, your programmo since the fauiinr? — Y<s, that nill 
bo Increased after wo hare eompleled onr investigation of 
further work that tnny he added ; tliis programme iiaS 
been aecepted by Gorernment for the present. 

ID. Q. The technical port is done hy_ your Department ; 
do the Revenue ofliecTs go tlirongh itV— Tho Kioontivo 
Engineer snbmits it to the Dponty Commissioner, who 
submits it to the Superintending Engineer ; it then gees to 
the Commissioner and ho finally disposes of it. 

17. Q. U is the joint work of the two Departments?— 
Yes, 

■ 18. Q. There mnsl, 1 suppose, ho ft limit to Tillage 
tanks P— Yes. 

10. <2- 'Yns nny effort made to pnddic thn tonks P — 
No, the iniiks were enri fully seleeted by trial pits for water- 
holding soil ; sre put in tiinl pits of 25 feet and the tank 
T;ns left to puddle itself. 

SO. (J. What do yon think of rnnd works as romino 
works ?— I ahoiild not try tlioiii at nil unless there ia a 12, 10 
or IS-foot height of cmhnnkmciit. 

21. f2. (jlfe. Jliffham).— Are tlierc nny arnrks in ymir 
new piogranvme in eanneatioa with caw«l« v.-UwU sluiuld. be 
cairicdiiul by the Iirigntion Dcpnilnieiit, for in-tance outs 
off? — There .are one or tuo t such ns llio ll.aripiir Cut 
on tlic Wc.>.tcin Jiinina C.innl in the Uinbniln Distriot. 

22. Q. Is the Iriignlion Depnttment ronsnlled about 
works that might he Included in the programme F — Yes, 


28. <2. With regard to tlie tanks that you have made in 
the Hfssar Distriot, wonld it ho possible to connect any of 
them with tho Wostorii Jnmna or other onnnl P— Yes. 

_ 21. <2. Some of tho tnnka ore 20 miles off I siipposo ? — ' 
Yes, many in the soutii-west of II issar ; some arc quite 
hoyond e,anal renoh. 

25. <2. Arc thoio any works in conneetinn with thoMar- 
kanda schonio that Imvo been put in tho programme F— No, 
that has to be investigated ; wo know a good deal from pre- 
vions surveys. 

20. Q. Yon are not likely to want rcliof works in that 
pari r-Nft 

27. <2- Wore there none in the last famine ?— None. 

23. Q. Hare you not dug big tanks nl Rhawani for 
water? — Yc«, these tanks were made as n part of the water- 
wotlot supply i-ehoiiic. 

20. Q. Could not yon employ relief Inbonr in puddling 
Iheiii?— No, on account ot the scoreily of water. 

30. <2. Tlirse new tanka nro not in the vioinity of tho 
villages ?- Tlioy nro not far ; no village was further than 
thne miles from nny of onr tnnks. 

31- Q. They won’t he of mncli uso at that distaneo off P— 
They will be usefnl for entile. * 

32 <2 ^Id you enlarge any of tho existing Tillage 
tanks P— In the first famine wo did ; in tlio second famine 
it viw done nnder the Civil officers. 

33. Q. (Mr. Jta/aratua).— Are tlie.se tanks enpahlo ot 
irrigating nny largo arenP- The tanks when completed 
could iiold 10 inillions enbio feet of voter— yalart can he 
worked alciig the edge. 

34 Q. (Ihr Pretideni ). — Their primal^ pnrposo is not 
inigation P — No ; thoy ore for oittlo drinking purposes. 

36. Q. (Mr, Pajaralnn ). — Von say puddling was dis- 
pensed with — Could that have been done ii the works 
had been ronstmcled in oidinary yenrs ? — I don't think so : 
they will ofter n limn puddle 'tbcmsolvcs : tho cost of 
pnodiing would lie too great. 

30. Q. Did J OH try breaking of metal for roads P— We 
tried it in the first famine, bnt it wn.s not snecrssfnl; in 
cnllrctiiig knnknr it was difficult to set a task owing to the 
varying depth of tho kiinknr ; that distnrbcd onr arrange- 
ments in legnrd to task and disoipline ; tho whole work 
ennsisied of qmirtying, if you could fix tho doptli of tlie 
kunkni yon could make a goud task of it ; in nny seleoted 
area yon won't find knnkur tho same depth tnronghont 
from the surface or tlio s:tmo thickness. 

37. Q. (Mf- Jbhrtion),— Yon say that in tho first famine 
ynn bad no programme of worka. Were not returns 
prepared ot pei.plo provided for?— As soon ns_wc knew that 
the famine was coming we senrohod for projects and mode 
out a list ot these gradnaily — at tho same time as the famine 
was going on wo wero hunting up all projects and estimates. 

38. Q. Can yon say why, in spite ot the Code, no pro- 
gramme was made oat ; to what do you attribute tho fact 
that tlicre was no programmo P — ^Theto may have been pro- 
grammes. 1 o.aiinot saj for certain withont a rcforeuco to 
records. 

30. (2. You didn't find them of much help; theywero 
insnflioient P — Yes, we were going on with further projeois 
and making estimates from tho very beginning of the 
famine. 

40. <2 You liavon now programme heroin which yon 
■how liow many tliniisnnd men has'o been provided for and for 
bow long in rncli dislricl ; would it not ho useful to take tho 
aetnale of the last rniiiliie and not them in for comparison P 
— Yes, it would be better; wo Iisd n percentage for tho last 
famine of tlio pn|-u1atiuii of each district. 

•11. Q Ilnw are yon to know how this prngiomme will 
tom (lilt nnhss ymi Imvo some check of that sort P —Wo 
hare iignres to .show what was the maximum percentage 
thot came on to works then, 

R 
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JUr Jl jir - J*®®” compared wilh these figiirrs f"" ' 

Campion. ^ *“‘T® °"’y * P8r®®“t“Se recorded. 

48. 'Q. Is il not very important to compare the fif?nrC8 

11 Not. 01. in order to ensure thnt jour maximum is sufficient 9 — Y®®* 
““““ 44. Q. Yon say your programme will he iner^acd rchcn* 

you have Snished your investigation ; -vrliat investigotiPn “ 
thnt ? — With regard to any better ir.irhs or moro norhs 
rre can put in to this last programme. 

45. Q, Have yon men out making an enquiry ? — Yes. 
ill every Circle. 

46. Q. Are they special men ?— No. - - : 

47. Q. How long will the work take? — ^Two orti'*'®* 
years. . 

48. Q. Will that inoludo village works P— No. 

49. Q. It will take two Or three years to finish IW’ 
programme for Fublio Works onlv ?— Yos, wo have d"*^® 
a number of projet ts at present in hand. 

op Q. Does that two or three years provide for the ®om- 

J lction of the schemes or merely .a surrey of the conntri *■ — 
think the schemes will he eomplctcil. 

51. Q. (ilfr. Ibhelsoti ), — Would it loelndo the 8mi®*nS 
of trial pita to test the locality for the suitahility of a 
tank P — Yes. 

62. Q. You say Icunknr-qnarrying is not a soiiahlo 
famino ivilicf work. In Bolitok provision of Ih-it sort is 
included (referring to programme)?— I have submitterf fn® 
qne.<tinn to His Honour the Lieutenant-tiovernor i 1 1“*"^ 
bnnkur-quarry ing and stone-breaking can neither of the<n ^ 
carried on economically. 

63. Q. 1 suppose these were ineln.led because yon 1*®^ 
difficulty ill finding other snitahio work ? — ^Ycs. 

54. Q. Havo you a map showing tho distribution of these 
works P— Ves. , 

55. Q Supposing you show in your programme trerks 
sufficient to employ lO.OtO men for six months— '"fhat 
security there is thnt they are dislrihutcd fairly veeU all 
over the disirict The Civil officers will see to that. 

56. Q. Yon show them on tho map to enahlc that to be 
cheeked P— Yes. 

57. Q. Is tho map printed ?— It will be puhlULcd wl>®n 


the projects are ready and copies will be given to the 
offieers ooneerned. 

58 Q. What ahont the works on tho border of'a district P 
—Wo would show such works in the. estimate of the 
district in which they are located ; iliat would be shown on ^ 
thomap and left to tho Civil officers to decide which disirict 
should take it up. 

69. Q» In Bohtak and Hissar you have tho greatest 
difficulty in finding works P — Yes, there is nothing except 
these tanks and a few roads. 

CO. Q. The drainage works in the Markauda arc at o 
reasonnblo distance fruin Kolitak ; oould yuu not take pronle 
there P— Yes, 

61. Q. As regards village works there aie on rnonuous 
number in the progrnmmrs ; there is nn doubt that village 
works will assume greater importance in future fauiiuM 
than in the past ; has any sort of examination hem made of 
these works P — Yes, wo have examined them 

62 Q. For instance, have yon snnk trial pits r — Yes. 

. 63. Q. And whatever is neersstry is being done oi has 
been done ?— Yes. 

64. Q. Yon think tlinl these investigalions will take 
ts\o or three years p — Perhaps they will bo done in less time 
if a speiial r-'nhlishinciit is put on ; it depends upon the 
onUjiar.vw/wkjLoC *Jia.PwincA-,i£.>l.w/is 10.0115 qi'uw. h. 
shonld have it done in IS months. 

65. Q. What sort of special esiAhiishinont would be 
ntces-aty ? — ^To each distiict 1 shonld put on two or three 
surveyors, n draftsman, an ordinarr District ’Rnginecr and 
a man who coold level and survey, all working under the £xe- 
eutivo Engineer of (he Division. 

66 . Q. What would he ahont the cost P— I should give nn 
Engineer Its. 3ri» a month, three surveyors Its. 60 each and 
there would l>c Ra 50 for khal.i-ais i souictliing like'Hs. COO 
or Its. 700 a month in each district. 

67. Q. Wonld all these works be eonstruelcd in the ordi- 
j nary eontse ? — Xt>, they would not ho done in the ordinary 

cunise. 

6S. Q. A grrat pari of your programme will stand 
until the next famine f — Yes. 

69. Q. You would not want to keep tho special citab- 
lishmcBt pcnuMienlly ?— No, certainly not. 


,1/r. //. j : 

May nurd. 
II Nov. 01. 


WirsEss No. 30 .— Me. fl. J. Mayssep, 1,C.S. Deputy CommissioDcr, Umbills. 
JUtmo. iu inViicix on Pro/ce/ir? <‘” 1 / JRrlitf Worl'it in the Vaialla Uittricl. 


1. The Dmhnila District occupies nbont 1,7<» square miles 

of the plains between the Sutlej and the Jiniiiia, to!t®lb®® 
with nearly 100 square miles of hill country (the I0"mi 
tract) and some of tho southern slopo.s and Tolleys o® the 
lower hill*. Bmighly.lhc plain jorlion of il is a 
montane strip, 70 miles long by 20 wide, with a 4®uti- 
fination (tho Umhalla lalisil) projecting out of th-eulimon- 
tnno area in a smith-wc-tcrly direction. Be-ide the jjulloi 
and Jumna, il is w.a*cred by four prarlicallr penfnnial 
stre.ims (the Sirsa, the Glinggar, the Marka'cda nu^ the 
Som\ and is crossed by a large nnmher of hill forrenWt the 
beds of wliich are empty except after rain. TheaV^tuff® 
rainfall vanes from 40 inches under the hills to 23 inch®® i)t 
the point fuTlliCB*. from them, hot is irregular nod Bopri- 
cion*, and veiy frequently docs not sudiee for the grovfth of 
rice m the liaiid clay tracts w here this crop is the staple/ The 
district i* nliiioct equally enhjevt to flo.id and to dro®ftht, 
and in tho present season revenue is likely to be nisi.4'>d®d 
lor the former c;\n«e in tho Jumna Valley and for the latter 
cause in the tract furthest from the hills, ami in the nu*®**"' 
of ISOO some of tho tillages which had not jcl recoY®®®'! 
from the drought were much injnicd by fiood. Of its total 
area of 1,83 J square milrs, are ouUlvaled. Benous 

drought is so rare in the sub-montane area tha' two fifths of 
thesTistriot arc technically claesiCed as seenre; and “ic 
history of the* two scarcities in 1896-97 and 1899'!^^ 
nppeirs to show thnt famine of a widespread character 

pot be apprehended anywhere. 

2. Of a total cultivated area of 750,000 acres ^viiS 1 
acre per head, if the population of tho Unntoiimente b® 
eluded) about 100,000 acres are secured from drough* “J 
the six sttcams alrcniiv mentioned, together with tiic 

cm Jumna Canal (which givia water to 2,500 ocies ®niy)- 
The Sithind Catinl (which also has its Iiead works s''ith‘0 j^® 
district) furnl-slies no irrigation. In tlic reniniiiing efiO.WO 
acres there i* a tract known no the Dhnia and Chnrsa (/trelea 
of 80,000 acres of callivation, in which good wells pfovtdc 


perm incmly for the irrigation of more than ono-seventh 
and can, at a pincli, donhli' the service done, nnlc<s disease 
or fiidder fnininc undermines the strength of the hnI2oi.ka. 
Out-ide thes- areas wells pioride for not more than 1 or 2 
p»r vent, of the oiiUivation, and cuts from the hill streams 
and irrigstiim hv a eiiiiple prccJis from tanks and depres- 
sions, for n rather sin„n,-r amount. The empty bill streams 
fnmish im unexjirctcJ rrsonree in times of drought. In 
and ne.ir their coorses is a p-rennitl, though small, supply 
of moisture t and in the ye.w 1899-1900, when all the up- 
lands were biown with drought, the valley of ea:h stream 
was a naiT..w strip of green-growing crops srithont watering, 
bordered on either side hr a small area ia which cultivation 
WAS possible with the hid of shallow pits worked by band 
levers. Fourteen thoi sand sneb lacAefa wells were sunk, 
and gave a supply (soinrwiint inadequate, it is true} to about 
7,C00 aeies of enUivatlon. In these two ways tho hill 
streams protect perhaps 20,000 n'-res, and a large proportion 
of the suh-moutano villages enjoy a* share in this small 
advantage. 

3. Along the whole length of the district, next below the 
hills, lies n strip of broken land, widening towards the 
south-east, scarred with ravinos and sometimes strewn with 
stones. In this tract the water Dows oil the fields with 
great rapidity, ond the unevenness of the ronntry is ppo- 
hibitivc of oysteiii itic irrigation, except by nn occasional 
cut from a stream, while tlie water level is sometimes from 
70 to 100 fret below the snifncc. In portions of this tract 
where (he soil is of a suitable eharaetcr the levelling 'and 
embankment of tbo fields is a g,md investment for labour, 
and sonietliirg has been done in this direction by the mors 
industrious tribes. Beyond is a smoother country, increas- 
ingly level and, np to a cort.ain {lolnt, tending to inereass 
in fertility in psoportion to its distance from the hills. The 
original soil of the disirict seems to Jiave been n hard iron 
clay. 'Tills Is more or le.-s rompletelv overlaid by a deposit 
of sand or silt brought down by the Ibill streams. It is the 
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<(ila1Uy.and dei'Ui (And'Mso psrlmps tlio perlodicnl . rraoval) 
Ilf this deposit thiit determinon the futility of tho soil. 
■WhpTO tbero is nonot tho Innd is b bard iron elny, capoble 
.<if growing Uttla exi'dpt .inferior rico, choked with coarso 
grBises, Bnd.TclielliAns to 'the plough osoopt ’after tibundant 
lain. 'Where tho dcmidation of tho .jower hills hits impo* 
reriahed the eharseter i f the silt wlileh the Btreams bring 
with them, as is widely tho case in the nortlnwest pnrtlon 
of tho district, the good loam brought in formor tunes is 
sometimes overlaid by n dcstruotire atr.atnm of sand. When 
quality and qnantlty are alike getiorons, tho fioids bear good 
haTTCSis with inndemto ‘ raiiifnlt. It is no onoominnn thing 
to fin'd that an unusual flood has turned clay into loam and 
altered the ngriciiltural rondltion ot a village : and this 
happr Occident is ono wliicli occurs even f urthrr south than 
the limits of the Umballa Uislriet. A system of dam 
storage which had the result of holding up tho rielier 
parliclrs nnd, eo to siicak, dltniug the water might deptive 
it of its mostvaluablo atlribuie. 

4. Another of the fitnelions of the hillstriams of the 
district is the erosion of caltivnted land, which is ronstantlr 
in process, with the compeesation of gain by ollnvlon in 
some other quarter. This neressitates qnadieninal and 
sometimes more frequent TeraMs'iiement*, which also extend 
to villages alTi'rled hy the t..|idenrr to tho ftirmation 
of ravines owing to the "eiitting hack" of local dr.ain.sges. 
bittch cseftil work eonid be doice by the ereetiun of 
bnnds, combined with the planting of flood-resisting 
gra*S (bind pula or jiiund), but isolated and amateur 
•efTiiTts are apt to beinfmetnose even to do mi-ebief hy 
diverting the force of a torrent from one bank to lb« 
other. A .systcmnlic piofes'ional utrrey of each stream 
in turn, whieJi itoiild force.ist the effects of local action, 
both in nptrd to crosi'm and silk deposit, along its whole 
rttnt«r, wonhl disclas. the possibility ot many pTofil.\hli* 
protertivo measorc*, nnd inniish o good portion ot the 
dlstriet with an incxhanstiblc programme of lelicf works. 
For rmal! local works, ptrlirolarly in the ravine scarred 
strip below the hills, the embankment andteirneingof fields 
t'l stop ''cutting back" sbonld prove a useful resontcc. 

5. The hard clay Intidi constitute onc-fontth of the total 
cnltivniion in the Umballa Xnheil, which Is nisi furthest 
from the hilis and ha* the lightest and meet eipriaious 
mlnfall. . Then' is ouc possible project, to which allusion 
will again b« made, fer eonvrying tho fertilising waters of 
,1 hill slr<>am to n portion of I'his trart. Apart from tbi« 
the bf-st prospi'Ct for tic clay lund.s appears to be in llio 
development of tank irrigation. A favourable fealnre 
wbicli has made its appciirnnei> on the clay lands genprn11,v 
since till* ••-tUcuienl of 1888 is the ineieaso in the eulliva* 
tion of sirf, or fine rice, at the expense of the coarse aariety, 
and the stcdling b“ds of iiVi are eommonly watered from 
tanks. In the _n'rtli-west"il,v talisil (Rnpar) the elny 
cultivation i.s insignirir.ant in q'nanlily i in tbe'olbcrtiibsils, 
proceeding in a south-easterly direction, it amounts to 
about S, 10, nnd C percent, respectively, but in the two 
latter it is not of aurh an incomnramis'ing eliaracter aa in 
Coiballn, and the admixinro of loam lands is greater. 

G. Taking the district ns a whole the water-hearing 
stratum IS nut faviiurnhle to ti o cnnstriiotion of rnnsnnrv 
svclls. In the Umballa T.ihsil, in particular, tlicre i" below 
the clay soil a light windy shifting stmtum, giving a very 
deficient wiitor-r.iipply. MTirn the surface soil is thin it is 
li.iblc to sudden subsidence, and the small chasms tlins 
farmed sre well known under ilio name of Umballa boles. 
Elsewhere, and to a less extent even bevond the limits (if 
tho tahsi), tha sliifling sub-soil makes it impo-sible to sink 
irrigafiun wells wliic.h c.in be wiiLcd efficiently for muio 
than a very Jew years. .‘?ome of those which exist are 
kept ns a last res-.nreo for yiars of unnsnnl drought and, 
if used pcr'istently, would soon break down. Tlicse 
iemnrku do not apply in ihe Illiaia and Chnisi Circles, 
where, as already mentioned, a Imct of 80,000 acres of 
cuitiration is pnic'.ieally svenred by wells, nor in the 
santh-cnal, where the water-bearing slmtnm is good, 
though mneb less ntilised : nnd in the valleys nt the Sutlej 
nnd .Inir.na nt a stiert distnira below the point whero 
iliese rivers issue from ilia hills, it- may bo mid that wells 
are ehenp to make nnd easy to work, but are little needed 
and litUo used, Evcrvwlieic a good supply of manure in 
required witb nrtilicini iriigalion, nnd this involves a good 
supply of cattle. 

' 7- Eevenne .arTangements pul no .artificial dise-inm'go- 
incntin the '’.ay of well sinking. In earliev scltlemenia 
thero was a tnndoncy to uver-assesi well irrigation owing to 
ignorance of tho oust and lahonr involved, and po>sihly tho 
tradition may have snrvivcd ta some oxtrnt’. The people 
themselves arc s.iid rarely to charge wall lands at more than 


donhle the rnto'of dry, bnt Settlo’ibcnt Offieere gciier.illy go 
above this staiidard. However, a new well cannot bo mode 
a ground for an addition to tliu'ussessmont during the enr- 
reney of n sottlemcnt, and a protective lease can bo . secured 
guaranteeing exemption for it for a period of twenty years. 
4n tho internal distribution of tho revenue within the 
village tho usual system was to pnt a Inmp assessment on 
each well according to the area irrigated by it for the pre- 
.ceding three or four years, to distribute tliis lump sum 
over the irrigators aooording to their shares, and to add the 
resulting well assc!>smcnl to the roremto imposed on eaoh of 
tiie holdings onneemed in their unirrignted aspect. If a 
well falls ont of use (as very commonly happens in the 
Umballa Tabsil owing to tho uiiccrlniiity of tho wntcr-bear- 
Jng stratnui) the assessment upon it cannot bo remitted 
during the cniTcncy of tho settlement ; but the Revenue 
Officer can, for anflicicnl reasons, redistribute the demand 
over tho village, tlms relieving the individuul wMlc main* 
tainiog intact tho rtsponsibiliiy of the whole coparcenary 
body. 

8. The true reason why wells are not sunk in greater 
nnmbeis is perhaps diselosed by an analysis of the crops 
which are grown on them nnd of the classes which resort to 
this form ef irrigation. 'Wheat, maizo and caiic are the 
Biaplri. of wall Irrigation in the Dlinia and Chnrsa Ciroles : 
llier nre also grown on waUs elsewhere, hut vcgotablcs, 
chiflies, tobacco and ontum ato tho most common products. 
It is laboriotis, as well ns ex|iensivo, to work wells, and as 
dronght is only ncensional, the emy thriftlea man would do_ 
well enongli with less work and less outlay- ’When hnid put' 
to it, be will pi'rbaps sink an nnlinod well to be worked witb 
a band lover, and mako ehift to got tbrongh a bad season 
thus. Even ir bo had tho foresight to bo prepared in advance 
against a decennint oalamily, it would perhaps be a bad iu- 
vestrocut fur him to incur tho outlay leqnireil. Tlie water 
kvel varies from 8 feet in the valleys to 23 or 30 in tho up- 
lands, with n_ far gicater depth in the tongh conniry under 
Ihe bills. AVith watornt 10 feet a single bucket well costs 
nhont Rs, 400, nnd irrigates from 8 to 10 norcs in an ordi- 
nary year: bnt well liulloeks must be finer nnd stronger 
than iho<c whieli suflire lor the plough, and as tbeie is 
bruadly speaking no grazing except in tho hills nnd close 
ttoder them, they iiinst bo fed h.v tho growth of nn increased 
urea of fodder rrops. In these oiieumstanoes there is little 
wonder Ibnl well irrigation should bo so largely in the 
Imnds of Malls, Rains, and other market-gardening castes, 
with small h'lldings, large families end traditional habits of 
labraions industry. In the Ulinin nnd Uhorsn the sturdy 
Jat pots his savings freely into well constrnclion nnd the 
psiuhnso of expensive bullocks ; hnt lie looks with some- 
thing of nn envious eyo on the easier life led by bis brother 
on the loan lands that depend on rain. 

9. Tory little leeonrsp is bad to State aid lor the sinking 
of wells : nnd no measures for Ibo facilitation of sucb aid or 
tho improvement of the terms on which it is given would 
lead to an appreciable extension of irrigation. Tho unlincd 
hand-lcvcr wvlls. wliiub constitntc each a valunhlo resource 
in times of drought, are ronstmetod nt » cost of Rs. 10 a 
piece or less, nnd no advances are required to encourage 
the sinking of tlioin. ATell irrigation nlll only inorcuse 
with the piirehiisc of land bv tho Saiiiis, Mails, Ruins nnd 
Kambohs,— a pmocss which is steadily going on, and 
which the nTtangcitiiMiU made under the Punjab Aliena- 
tion of Lptnd Aol linvo happily dune nothing to obcok. 
The exp,anKion ef tlirso tbritly nnd prolifio tribes takes 
place for the most part at the expense of proprietors who 
have morn land than tliey onii farm with profit, and carries 
with !l an improved and intensive cultivation. 

10. In the cose of llio Rlver-Ghaggar which irrigates 
8,000 oerrs by means of kills or cuts, tho oxistcnco of 
poliiieal nnd private rights Is n barrier to tho ceonomioal 
nse of nn cxeclli-nt water-supply. In their npper course 
the waters are divided, according to long standing custom, 
in st-ted nroporlinns between British territory and tlio 
I'ntinla ami Ivnlsla States : nnd, within tbo former, between 
different IJrillsli villages. The division, is notoriously 
uneven, nnd some pluces got far mare irrigation than tboy 
tieed, with the tcsnltant injury to tho public health and 
Ihn fottility of the Innd ; but no ono can nfloid to abate 
his oosloninry claim lest, in a year of exceptional dronght, 
his dlrolnlslicd shnro sbonld prove inndeqiinlo. To tho 
west nnii sniith-wost stretches a tmet of iron clay, thirsty 
for wnlnr hilt ileprlvod uf it. Lower ilown, the Ghaggar 
passes tlirongli Patinla territofy within a few miles of the' 
most InsccuTO portion of the, Uinbailn Tnhsil, which has 
been cut off from its natornl supply of water on 'the 
0 |ip.asUc side by the necessity of protecting tho Canton*' 
meat against flood. Tho old irrigation ants from tho 
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Gtiairgar to this tract atill exist ; bat tbe Patiala antberi* 
ties bare long ceased to allow any water to bo fcikeift 
it tbeie ever was a right it is now extingnUbed by lapse 
of time. The British Tillages whiob are thns deprived of 
a regular supply of water for irrigation ore nerertheleis 
subjeot to occasional destructiTe fioods when the embank* 
meniB in Patiala territory are breached. 

11. In tbe famine of 1896*97 Bs. 20,000 were expsitded 
on the oonstrnction of new tanks, Taliiable mainly f<>r the 
supply of drinhiug water to cattle, and a small addlt'onal 
anm was expended on roads and repair of tanks. In 1899- 
1900 famine was never declared in the district and tank 
works being regarded os unsuitable 'as testa of the e^* 
tence of distress, the money expended (under Bs. ftOihl) 
was devoted to a scheme for the improvement of the 
sonrres of the Municipal water*Bupply, with a few petty 
road works. The existing programme of relUf provides 
for 62 million onbio feat of eartliwork, whiob is suffiojant 
to give 23,000 labourers work for six months. The rm* 
gation works on the list include a out off for the straighten* 
ing of the Western Jumna Canal at Hatipnr (2i 
cubic feet) and tbe excavation of three new tanks (283 
million cubic feet) which will probably enpply water for 
drinking purposes. The rest is made up of cleaning a®n 
iicproviug old tanks, road onnstruction and the breaking 
of atone ballast for the Delhi*TImballii*Kalka_Eajlway. 
TbaprogsMamacan anly ha tegcxdhd. oa ntovtaionaU and 
is BDSoeptibls of improvement both in regard to the works 
provided and their distribution over tbe district, ^ho 
tract in the sonth-west which I have already alluded to as 
moat likely to suffer severely in drought is not provided 
with any local programme at present, 

12. Besides the systematic survey of hill atreams with 
a view to proteotion against erosion and sand damage, the 
development of tank irrigation for £na rice, and the 
terracing and embankment of fields in tbe rough tract 
under the bills, tbe following aro possible projects 

(1) The development of an existing cut oonnecting tbe 

Tangri and Tangra Streams ao as to give syate* 
matic irrigation to the iron clay tract which 
lies to the eouth of 'Cmbalia. A note on the 
subject was mads over to the Engineer on 
special duty for the preparation of famine 
projeots last spring, and it is doubtless under 
oonsideration. 

(2) Bestoration of old irrigation obannels from tbe 

Ohaggor so os to give water, as formerly, to a 
portioD of tbe same tract. This i*, physically, 
a very simple matter, but it depends on the 
consent of the Patiala Uarbar. The Settlement 
Officer, Patiala, has undertaken to eoneidor tbe 
matter. 

(3) Constrnotion of a out from tbe Sirsa %ver to 

irrigate some 600 acres of land in tbe north uf 
the Ropar Ihbsil. This was actually carried 
out by private arrangements during the dfonght 
of 1899*1900; hot uUimatcly broke down 
owing to apposition from a villoge whose lands 
wore crossed by tbe rut. An officer with pw* 
fesaional knowledge might find a method of 
developing tbe irrigation from this source. 
The cut inns in the direction of an old Mogiial 
ciinal (known as the Mirza Kandi) which is still 
traceable along a depression from north to 
south in the Ropar Tofasil. 


(4) Storage of water in the hills north of the Norain* 
garb Tahsil. The Mir of Kotafao, an impor* 
tant Jagiidai; and land'owner of this neigb- 
bonrboM, asked for professional assistance in. 
tbe spring of 1900 to investigato the possibility 
- * of ntilising the snpply in eeitoln tdls or lakes 

and in one of the hilUstreams (the Tangri) for 
this purpose. The Exeontive Engineer had not 
time to investigato the proposals (which were 
of a vague character). I have since made a 
communication on the subject to the officer on 
special duty in connection with famine projects, 
wlio will probably consider it when more uigent 
work has been disposed of. 

13. There remains one point to whiob it is worth while 
to draw attention in connection with the administrative 
organization for the nreparation of piojeois of protection 
andreliet. The Public Works Department bos its own 
roads or bnildings to attend to (or, in the case of the 
Irrigation Department, its own canals), and its officers 
cannot he porpctnally wandering ahont the country seeking 
for possible prejeots. The District Officer, on the other 
hand, must perpetually wander in the conree of his revenue 
work : it neoessarily devolves upon him to put forward 
suggestions: and his attention is frequently drawn to 
defects and possible improvements ; but ho does not and 
cannot look at things with the sViflcd cyool an engineer, 
and is therefore a had judge of the feasibility and reason* 
ahicneas of the projects which suggest themselves. His pro* 
posals, in regard to irrigation and drainam at all events 
wonid he less apt to be wide of the mark, if the maps which 
are ordinarily Bvailable showed the height the country abore 
seo*level at a larger nnmbor of points than they show it at 

resent. But, in any event, unless he is nsnally confident of 
is own insight into siioh matters, he will hesitate much 
before be asks a busy Executive Engineer to investigate his 
own sliadowy scheme : and however confident he may be, be 
may find that the Engineer, owing him no sort of allegiance, 
ia not ovaT*rcady to investigato them. Tuna a zealous Dis* 
trict Officer may fail to utilise his local knowledge, and on 
the other hand it may happen that a zealons Engineer, 
hhving to deal with a District Officer who is not interested, 
will tail tn find materials on which to exercise his pro- 
fessional skill. 

14. The remedyp&rbaps lies in transferring responsibility 
for the preparation ot projeets suitable for inclusion in a 
famine programme or for exeention _ as protective works to 
the District Officer, thus compelling him to search for 
appropriate works, if apatlietio, or to give tangible ebape 
to them, if simply diffident, nnd at the same time to give 
him an authority over the local Fnhlio Works Department 
official eimilnr to that which be already has over a Deputy 
Conservator of Forests or a District Snperintendent of 
Foliee, This bamessing of local knowledge to professional 
skill, combined with tbe transference of respoiiBihilitr to tbe 
former, will certainly tend to the more complete utilisation 
of both. The recent appointment of Engineers to invest!* 
gate famine projects appears to be of the nature of a tern* 
pirary measure. Tbe*e officers will not prepare Bud pro. 
grammes once for all, for there must in the nature of 
things to TOrpetnal reviaion and alteration, which will 
necessarily oerolrc on the permanent functionaries ot the 
department, nnd be best perfomed by them after the 
necessary adjustment of official machinery has been 
affected. 


1. Q. (The President')- You are Deputy Commissioner 
of TTmb.illa P — Yes. 

2. Q, How long have you been there P —Two years. I 
was there for a short period before. 

3. Q. Where else have you eerved P— In Karnal ; also in 
two frontier districts for a short time. 

4 Q. Do yon know this side of the country pretty well P 
— Yes, Jairly well. 

5. Q. With regard to what you say in your .memo* 
random is this teohnical classification of aeonre and inseouce 
areas recognized by Government P— Yes, it is; {tbs aro 
classed as eeoure. 

Mr. Wilson . — Explained that the elossification is made 
out by Settlement Officers in each district. 

6. Q. (The President ). — Yon refer to the Sirhind Canal. 
Is any irrigation done in the ITinhalia district by the Sir* 
hind Canal P— None at all ; it inigates bits of FatialA. 


7. Q, Wells are not generally nsed in your district r— 
No, except in one small tract — Dfaaia and Charsa. 

8. Q You say in paiagiaph 8 '* the true reason why wells 
arc not slink in gieater nnmhere is perhaps disclosed by an 
analysis ot the crops wMch are grown on them and of the 
olnsses wliioh resort to this form of irrigation in the Ohaia 
and Charsa Circles, they are also grown on wells elsewhere, 
but vegelahles, chillies, tobacco, and opinm are the most 
common products. ” Do you think the labour is too great 
for them to go in for an extension of wheat P— The 
water stratum is so bad that it does not pay the people to 
go in for irrigation unless they intend to grow valuable 
crops such as vegetables and opinm. 

9. Q. Why bad P — There is a thick clayey stratum; a 
well was sunk at Uinhalla in 1879 and they stopped at 700 
feet and they were still in the elsy, 

10. Q, The whole area of the district is 1,800 square* 
miles ; ftbs are secure and fths must depend on the exten* 
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Mon o£ iTrigntion ? — I think it is a wrong classification. I 
don’t Ihink the; are likely to suiTor from famino except in 
a very small area. 

11. Q. Fraotienlly in no part of your distriotP — Not 
of widespread famine. 

12. Q. Whnt has keen going on in the last few years f— 
In 1800-97 there was a so-called famine, hut it did not 
spread to any extent ; the suffering fell mainly on the towns- 
people and menials, who hod to buy their food ; the zemin- 
dars did not enlfcr eerionsly. In 1809-1000 wo did not get 
to the stage of relief works i the test works did not draw. 

15. Q. Are there any records of fiimines in past years F - 
Yes. of a scanty kind. 

14. Q. Did the famine of 1806 aiicet UmhallaP — Yes, to 
some extent. 

Afr. Jbletnon — Explained that witnc-s was talking of 
the district ns it now stood. Pipli, the worst portion of 
the distiict, bad been transferred to Ifnrnal. 

16. Q. (Tie Prfsidcnl ), — 1 understand one reiison why 
there is no well irrigation is owing to the uncertainty of 
results in sinking wells P — Yes. 

16. Q. Would it he n boon to the people, do joii think if 
Goremmeut carrKA on oxpcriincnlai hurings r — 1 think it 
would be n good thing ; in some eases the people would he 
glad to be lent boring maohincry. I had an application 
from n man the other day. 

17. Q. If they were sure that they would get water nt 
say 20 to 80 feet, thero would be an extcnelon of wells, do 
you sop^sF p— Yea, hut it often happens that the water 
tupply fails suddenly in a well that has been woiking alt 
right for tome (iuie. 

16. Q. The expel I employed would hare to ho a man of 
(owe geoogieal knowledge.' From the experiments made 
in 1870 the clay must be rerr thick indeed ; what is below 
the clay ?— I don't know, 

19. Q, (A/r. Jlbelton ), — The result might eery often bo 
to discourage rather than encourase a man ?— Yes, jK.<sdWy. 
On the whole 1 fear It would not be much good. 

20, Q. (Jfr. TTi/Mn),— Are there alleruatlrc layer* of 
elay and sand P— Yes. 

Cl. Q. Does the elay rary in depth ?— There are not a 
rufiieieiit number of experiments in deep einhing to be quite 
sure about that : there Ins been a well made by tho railway 
in whicli they have seeured a supply at uo very great depth. 

22. Q. Yon eay in paragraph 10, talking of the Qlingg.-»r, 
“ lower down tho Ghogg-tr paaics thron^h Fntiula witliin a 
few milts of the most insecure portion of tho Uinhalla 
tuhsil which has been cut oO from its natural supply of 
water on the opposite aide by tlio necessity of protect- 

. ing the cantonment niiainst fluodP Yes, tiure wns 
a stream which p.afscd aret the ground now occuined by the 
cantonment ; it de|iasitcd a good deni of silt and no doubt 
was useful ; tho eantonment made bunds nnd turned all the 
water o6. 

23. Q., TYbcre docs tho water go now P— It Hows eosl, 

2-1. Q, (.Vr. JiJefson).— Wo*eompeiis.ition given P— No* 

it was done a long time ngo. 

26. Q. (Tht President ^ — During the famine of 1896-97 
where were you P—1 was in the Secroinriat. 

26. Q. Did you find^ a programme of famine relief 
works ready in your district.— Yes, there wns a programme. 

27. ft. Docs lie preparation come under your personal 
superrleion P— Not exactly; the list eowts to me for 
remarks, I nm not responsible for its preparation ; my 
remarks would bo merely eritiei-ms of tho proposals put 
forward. 

28. <2. Is It conscientiously kept Up year after year F — 
It is revised every year ; 1 don’t thiiib the revisiou is looked 
on as a very serious matter. 

29. Q. I auupose it is a distinct ordey of Government 
that it slioiild no kept up ?— Yes ; tho diliiealty is to find 
suitable works ; tho tendency is to make it a mamuli 
naksha, p.irtienlarly in Dmbalin which is nut likely to 
suffer teriously. 

30. Q. 1 suppose year after year the programme is prae- 
tically th'o same P— Yes. 

31. Yon say in paragraph 12 that the storngo of 
water in tho hills north of ths Naraingarh tahsil is apossiblo 
project ; is there reason to suppose tho water can be stored P 
—I should think it possihlo, but 1 am afraid that it is a 
natter on which 1 oould not express nu opinion. 


32. Q. Has any professiunal examination been made P— Mr.-H.J. 

' Afoynard. 

33. Q. Who is the officer you refer to in paragraph 12 P 

— Afr. Warneford was on Speoial duty, but was taken 'off ; 11 Nov. 01. 
1 don’t know who has been put on to take his place. — ' 

84. Q.^ You make n proposal as regards tho transfer of 
responsibility to District Officers ; has not tho District 
Officer many other things to do? — It would make his work 
easier, give him responsibility and strengthen bis hands. 

So. Do you think the Deputy Commissioner would 
have tho time personally to attend ^to the subject P — Ho is 
bound to do so in the course of his journeys ; tho Fublio 
Works Officer will only go to a point where ho has to go ; 
the Deputy Ooinmissloncr is bound to travel all over his 
district and wonid got more local knowledge. 

36. Q. (Afr. 2i&ef>on).— As regards the preparation of 
the prOgminme, before it was drawn iiu and before critioisms 
were mode, had you on oppoilnniiy of making suggestions P 
—Yes. 

37. Q. I don't qnito nndprstand wlint alteration you 
would propose P—1 should certainly (if 1 were responsible 
now) press the Executive Engineer to investigate some of 
the ideas I bad. 

Vs. fi. ’tikiTm'Pnift-prDgrnimno’rs'rL'vnodiTa'A-juiir.-wjni't 
the first thing lie to nsl: you if you have any suggestions 
to make ?— Yes, it will. 

F.9. Q. Whnt futilier opportunity wnuld yon wish to 
have ? — When it is eenl to me I should hesitate to put 
down my crude ideas unless I was responsible ; if 1 were 
respunsihlc, I should nsk tho Exeontivo Engineer if there 
was anything in iny erndo ideas. I should he unwilling to 
ask him to take up a plreo of heavy work as matters -now 
stand, perhaps there would he nothing in it. 

40. Q. Yon s.ny in paragraph 2 " there is a tract known ns 
the Uhaia and Cirnrsa Circles of 80,000 aoics of eultiration, 
in which good wells provide permanently for the irrigation 
of more than one-seventh nnd o.an ot a pinch doable tho 
serviee dune". Would the number of wells havo to be 
douWdP— No. 

41. Q. There is one tract in Umbnlln which is distinctly 
a well-protected are.%; in that tiaot is there room for exteu- 
elonP- Very little. 

42. Q. As regards tho remainder, yon have said one way 
in whieh we conld help them is by boring ; can yon suggest 
anything more to stimulate wells where they would be UBofiil 
Bs'n protsclion? — 1 believe that by ciieonraging Sain! Alnli 
and i<nin uoloniration wo sbonld produce tuat result. 

43. Q. Arc there vacant areas P— Y’es. 

41 Q- Iti n (iujar village if yon could get tho Faini 
Mntis and Knina to come do yon think tlio villagers would 
be plnd to have them ? — Y'es, 

46. Q. What could ^bc done lo stiinnlato thatP — Very 
little except hr persuasion of intelligent individuals and by 
withdrawing nrtifieial harriora in the way of transfer of land 
such ns the Punjab Alienation of Land 'Act. 

40. Q. Do yim tliink our period of oxomption from wet 
nesvfsmvnt is siiflieiently liberal F — I do not think tho fear 
of onfaaiiccd asscBsiuCDt prevents a man from digging a 
well. 

47. Q. Do yon think the 0 per cent, rate of interest pro- 
TiniB him from hsking a fni'aci loan F — ^No, bo looks npon 
that at an extremely Ion- rate. 

48. Q. Could we do anythieg to eneonrage the taking of 
lakavi InansP— One is never quite oertain how for one may 
eneoutage the zemindar ; it is posaiblo tliat if I went ruund 
nnd enviiuragcd them tu take taiaid they would apply for 
it : but there may not be money afterwards to give them. 

•19. Q. In the Inst fnmiiie tho number of i-aebria wells 
went up enormoiislv ; they afforded anhetanlliil aid in a 
year of drought P — Yes. 

60. Q. Was takav! liberally given to them P — No.i 

61. Q- Would it hare been taken if you had tho money P 
—Yes, but tho people would have eaten the takavi. 

62. Q. Do yon think there wore anme people who would 
have taken fakaet nnd could nnt make wells bceausc they 
hiidii't the takav> p— No, 1 don't tliink so. 

53. Q. Von don’t think if jou had say one lakh to give 
VT.ki.u'-V.weuiM.hnAa.'mHis hnA 11110)1. -gA- 

ling wells made ?— No. 

64. Q. Have any storage tanks ever been made P— Ifo, 
except by the people. 
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Jl/r. H; J.- - 63.' Q. Have they made them to any great extent f— No. 

Mavnard. they ntilizenny. dcpies^ion that there is ; for inetaiioe tbey* 
~ utilize for irrigation the borrow pita along the line of rail* 

11 Nor.'oi.* ■'foy* 

— ■' ■- 56. Q. Do yon think that the protection which these tanks 

would ciro .wontd -be siiSicient to justify'Gorernnent .in 
making them at its own expense by grants-in-aid ? —I think 
if Government made o' tank and then leried a charge — a 
certain water-rate— the people wonid be glad to give the land 
and pay' rates.; they would not doit tliemselres, there is 
not enough cohesion among the rillagers. 

, - 67. Q. IVould it give a reasonable return i — I cannot 
say. 

58. Q. Ton say in paragraph 6 that everywhere a good 
supply of manure' is required with artidcinl irrigation ; have 
you any exi erienee of irrigation on land where manure is 
not used? — No, I have not, 1 have only heard it said. 

59. Q. As regards redistribution of assessment over a 
village when a well falls in ; bare yon known that done f — 
No. 

60. Q. Don't yon think it should be done? — Tes. 

61. Q. It has been said to us that the difficulty would be 
that other people would look upon it as unfair, do you think 
that would be n real obstacle P — I don't think they wonid 
look upon it as unfair. 

62. Q. You say thatone obstacleio thesinking uf wells is 
that a well in an ordinary year is a had investment? — ^Yes, 
because yon can get along without it. 

63. Q. If yon redneed the cost by a grant-in-aiJ with 
easy condition's as to repayment how would that work?— 
It would be at the cost of another evil. 

64. Q. Do you think the protection would be worth the 
cost?— No, I don't ; it most be a matter of personal feel- 
ing. I think the demoralising eifect nouU be wune. 

Go. Q. Patting that aside, ns regards the area proteetedi 
do yon think it would be worth the while of Govcminent to 
enter upon a scheme of that sort, partly at Govemmont 
expense as a protection against seonrity ? — My impression is ’ 
that the water is not to be depended upon and that it 
wonid not pay Government. 

66. Q. Ton say in paragraph 8 that n single backet well 
irrigates from o to 10 acres in dn ordinary year; that is a 
small area ?— I took that from the Settlement Officer. 

67. Q. You say in paragraph 11 that a traei in the south- 
east which is mart likely to suffer severely in drought is not 
provided with any local rolief programme : did you suggest 
any works for that tract P— Y'es, one. 

68. Q. In the revised programme thut may be inotnded? 

—I have been told that it is not a feasible scheme ; 1 think 
that tanks are probably better because they ore smaller and 
m<'re easily mianged. ^ 

69. Q. You are prepared to euggest tanks in the next 
programme ?— Yes 

70. Q. (Jlc. Sjpiam ). — IVith referenco to the pn^esnl 
to utilize these hill ftreams, is it not o fact that the 
streams ore charged voiy heavily with sand ? — Some with 
sand and some with silt. 

71. Q. Wliat about the Siren? — It is very heavily 
charged with sand. 

72. Q. Hns anything been done to ro-afforest the Sawa- 
Uks ? — Nothing has been done in Umballa. 


/3. Q. (Mr. Wilson ). — Yoti say in paragraph 9 that 
very hide recourse b had to State aid tor the sinking of 
welb.and no measures for tho facilitation of such aid on the 
improvement of the terms on which it is given would lead to 
an appreeiable exiensiori of irrigation." 1 understood yon to 
say just now that if you went abiiut, chconraging the people 
to apply, they would do so? — If I knew Government would 
give the money I might fuster on artiarial demand ; I 
think the people wonid* require persnasinn. 

74. Q. Would it not be proBiahle for them and for tho 
State ? — No doubt. 

75. Q. Supposing all obstacles wore removed and that von 

could get as much money as yon requirad and free of inter- 
eat : and supposing an officer were sent to give tho money to 
tho people on the' spot, would there not be people willing 
to take it ?— There would boa tush, hut it would not be to 
the people’s advantago to nurse thim into irrigation and 
pannerize them by grants-in aid. If there was a sure suppir 
well irrigation cOnld be extended eotisidcmbly, but many of 
onr wells dried np absolutely ana a large number partially 
ill 1890. No doubt some area of crop was pre-ervou, but it 
tvonld be a bad commercial investment to build wells purely 
as a protection ogainst droaght. 

76. Q. About iheolassifcniion of areas as seenre and inse- 
enre, is it not tho case that " insecure ” is an area not neces- 
sarily subject to famine but oiic which requires lo be speci- 
olly looked after by fhc Deputy Commissioner cliicflv with 
n view to snspsnsiDns in bad times ? — ^I don’t know' ; then 
the Flossl&eatioii is misleadfug in the light of recent ex- 
perience. -Heavy snspensions had to be given in 1890-1900 
iu the so-called " secure " traot. 

77. Q Yon say in paragraph 4 “ a systematic professional 
BUrvay of each stream in tnni would disclose tho possibility 
of many proBtable protcotivo measures." Has any system- 
atic survey been nndertaken ? — No, except ns regards the 
npper streams which affect the Sirhind ConeL 

78. Q. Yon wish to have a similar survey with regard to 
the other streams iu tho district ? — 'Yes. 

79. Q. Tliat survey will have to be done by Govern, 
meat.— Yes, the District Board conld not manage it. 

. 80 Q. Yon soy in p.tragmph 7 " if a well falls ont of nso 
the assessment upon it cannot be remitted during the pur. 
fenoy of the settloment, bnl tho Revenuo Officer can for 
snffieient rcasoos redistribnte the demand over the Tillage." 
Yon mentioned that no snob case had otenrred to your know*' 
ledge P-No. 

81. Q. Y'on ns the Collector have the p6wer to redistri- 
bute the demand in such eases ?— Yes, but I shonld wait to 
be osked. 

82. Q. Arc there not manv men paying a;ges 3 mon( of 
wells that have fallei) out of use?— I don’t think there i, a 
large number. 

83 Q. Is tho other sharehniders’ agreement nsosssary for 
such n redistribution ? — No. If they objected I ehould nver- 
rule their objection. 

84. Q. The question of artesian wells hns been, I see, 
discussed ; an attempt was made to aink a well in 1869 ?— 
Yes. 

85. Q. It was not snceessful F — No. 

66. Q. Is there any chance of Us being aucccssfnl' else- 
where in the Umballa district ? — J cannot say I have 
nothing to go upon. 


.Vr. J. 3. 
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WiTSESS No. 31.— Mb. J. J. Mwilalt. Bnperintending Engineer, Wertein Jumna Canal. 


Afmo. by 

Preliminary . — The total onltaroble area commanded by 
this canal is tt,144,847 acres ; whereas the area irilgable by 
the present project is only 870,600 acres or 4G ]rar cent. 
Tho canal could therefore be pushed out to irrigate immense 
areas, if only more water were available Ail the new 
areas would be either the Hissar or Bolitak District ; these' 
districts are notoriously subject to scarcity so that it is of 
the utmost impurtance to look round for further supplies of 
water. 

2. ’Economies effected by latest remodelling tehemes — 
As n first step in the diiectiun, the wliolc of tho outlets on 
this canal hnve lately been remodelled with the result that 
some water will he set fiee for extenvions. Much of the 
commanded area in the Nacnsl and Delhi Districts has hod 
too.mnch water, but tho vested interests wore so strong that 
in remodelling the outlets it was considered necessary to 
distribnte the supply, which was taken aw.ay from the over- 


JTilnese. 

irrigated lands of a villago, to such parts (if any) of tho 
same village ns had received no snpply hitherto. 

The total saving may, hnwever, be pnt down a* 300 cnsecs 
nil the year ronnd, wliioh will be distributed to fresh areas 
in the lower leaohes ol tho canal. This snpply will, with a 
duty of 160 Borc-, irrigate 43,000 norcB, and will protect an 
area of 4 x45,0 ’0=180,000 acres of new eulluralU codniry 
* or say, 240,000 acres gross The policy of taking water 
away from over-irrigated fields and distribuling it to dry 
fields in the same Tillage will keep np the percentage of 
ifrigated lands in the 'Tillage of the older tracts. 

3. Fiirf/icr economies note being prbjioseif. — Ihaye already 
stated nbove that certain tracts in the S^rnnl ond Delhi 
Dirtricta are ovar-irrignted, and I am tberofore submit- 
ting proposals for giring only ono w.itering in the cold 
weather for crops whioh are grown in areas in which tho 
sub-soil water -is 15 -feet or less from the ground surface. 
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In tin's I »m only following tlio lend of tho Bari Dorib, 
Sirliind and Chonnb.Cannls. If my proposals be accepted we 
sbnll set free about 1 ,300 cusecs in tbe cold weather and, as the 
river can snjspl; plenty of water in the hot weather we will 
he able to give water all tho year round, to 150,000 acres of 
now land, and protect 4 X 160,000=024,000 nores of eultur* 
able country, or say 80,000 .n'Tes gross, thus bringing up 
the total extensions of irricablo area to 201,000 uercs. 
The total area ‘irrigable will then be 870,600x201,000= 
1,071,500 acres, and the peroontage of the culturalU eemt 
manded area which the canal will then be nhlo to irrigate 
will bo 30'3> 

4. Further Jtahi tttppltft preatly nee<fed . — IVhon wo havo 
transfened tho raii snppllcs from ovor*irrigatcd to famino- 
threntaned areas boworer, onr rcsouiccs wilt bare been 
exhausted and immense areas of good cultumblc land w»ll 
still 1 -cuiain crying ont fur water. Tliis time is rapidly 
approaching and it is of tbo utinost importance to lookronnl 
for new supplies Tlio minor lilll streams only flow in tho 
miny eM«on nbon there is piciity cf water (and a tniich more 
r'gu'.’ir supply of it) in the river JnmiiD, so that the mimir 
liiil “tresir.s arc qaile ufric'S in tb'i tracts protected liy the 
lVi.stfrn Jnnioii Csnal. 

6. Di’iHl'i'iton of supply IctTcrn J'ntisra mu! TTfrlera 
tTa^iua supplies —Vt e wv\ ceid wc itlirr etipplies and toe 
only rcsi'Urcf is to cs-sinine canfnliy the dis'ribntio!! of the 
river soppli'j^ hetween the Ea:tcm .snd Wc'-tcrn Jumna 
C.saal*. 

' At prC'.'nt when the river mpply i« inenffioient for the 
ne.’ds ef 1 ofh casnis. iV., generally from 1st Ot;tob ’r to Jsi 
Mf«v, iiielVertcm Jumna final t.iCeslwo-tuiiJs of iho supply 
au'f the Eastetti Jnain.a C-inM infers one-third. 

Ki'.'V Apfodlx A alta-hcd v -1 ('.is nnte gives the figares 
fot eomir.a'iCed ar"!. I'TiaaVt? ar.-'.i, etc., of the Eastern 
t’lnal a* found in llic Nrnli^Vi'osSem Prininc-'’S Irrlg.ilioa 
Eijrenne l!cp- rt fee the rear ending .Itareb 1892, and it will 
ho s->i.n that the ccltnraiile area eaiuta.ind«d hj tlie lV«,i»rH 
Canal is more tliaa three linn- -.as large es that rominanded by 
the Kistern Canal. It willnlso fee seen that the peree!itat:c 
rf tlie tfulturablii eonimanilrd area of the Eastern Canal, 
which can b-> migati'd hr the prevnl prcj.’S!, is 51 per cetit. 
If this piopottion of the Vi’es'ew Canal rotiim'indc"l«.rtft were 
irtigablc, th" aercage inigahle would be j-Jj-x£,61S,817«" 
l,592diJ7 ncicsor 520, *1*7 ac'-os more than we can piovidc 
for nfterall inir eecniejiii-a Tins BCTe.aee renres- «(s a very 
Lirge dis '.barge imler,!. A'ew I do not n-1: tint tbo Easti'm 
Can.il lie called npmi to r’stTict its irrigntion beyond what 
is ftiiinl neeerrary on the iVegtim Canal, hut 1 lliinfe Ihnt, 
as tor Bd possilile. similar r.iles ehonld be in force on both 
sides cf tho river. 1 am not orquniated witii the eonntry, 
on the Eastern b.snb of tlie river, mu I 'ce from the printed 
papers (hat pwcli’eally O'lc-hnlf of the nliiilacomiranded aiea 
w,i3 5-rig.sted n-i the nvcrjgc of the three yrare. l,''Ur-lS08 
and 1899, and l4linri'for» thinh it will be found in eiainlua- 
tion that r.iaiiv villsgi 'v must irrigate, annnaily prr.ciically 
the wjioli' of tl.eir cuilutnblc are n). If this lie the ca-etlirn 
I ll.inh it is oviih-nl that lijneli water conU bo tiikoii in the 
rali from the Eastern and given to the Western Canal. 


Those cdnala are in two diffcrcut Provinces and 'much will -ji- j,j' 
bo said on .both sides of the question, alii urgo is that the ’‘vr' 
matter bo gone into as quiokly ns possible so ns to seoure a uuu U' 
perfeotiy equal treatment to tho cultivators on both bonks 
of tho river, for tho matter is one of vitol importance to -itnoy. oi. 
very large orea', of periodically famine-stricken territory ' 
in tbo Punjab.' 
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Jumna 

Canals 

Eastern Jomna ' 
Caiutls 

1. Gross nrea cnin- 


• 

monded . . Aeres 

3. Cnltiirablc area emu- 

3,732.112. 

851,400 

mnnded . „ 

3. Aiea iirigalde by 

S, lit, 847 

631,835 

present project . „ 

•1. Aren irrigable at 

870,500 

335.POO 

present . . „ 

6. Aveinga ar"! iirigat- 
e.l in tbo .i v. are, 
IS'ir-lM*'!, 1898- 

670,500 

335,000 

ISPlb J-ini.)f.O0 . „ 

C. Perceiita.:,- of ciil- 
toinble 1 - 011 . ir.and- 
0 1 a-i-a whicli 
has ba-'n irrigated 

734,7-16 

307,432 

in tliiee list .vc.srs „ 

7. I’ereenlagc of i-ul- 

tnrahlo com- 

manded area wliieh 
pri-sont project can 
irrigate . . „ 

8, Average duty of 

water in tbree last 

Sl'3 per cent. 

10 4 per cent. 

40*6 per cent. 

6>1 percent. 

ycat» . . . „ 
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Ifvte, dated 5th Kovemher 1001, ly the Honourable Mr. 

Sidney Preston, C.IS, Ohitf Engineer, Irrigation 
Branch, Piiri/ab. 

There is not'mneii in this note which has not already 
hcen urged before the Commission by mysolE. Mr. Mullaly 
tuis however, defliiilely for niulatcd tho propusal that the 
division of t he Qold wcathor snppiy of (ho Jumna hstweeu 
the Knstern and Western Jumna Canals, viz., one-third and 
two-thirJs should be revised so ns to given Inigor share to tho 
latter. This inattor was mentioned at Lyallpnr on the 2nd 
instant, but did not come directly into luy evidence. Of 
conrsn it would be odvanLageons to this Province, but 1 
should have to study tlm farts in much urcaier detail before 
I could say it would bon right thing to do. Mr. Mnllaly has 
not alluded to the Nortli- Western Province Agrn Canal, 
which n]i» lakes ont of tho Jumna and to which a portion 
of tho North-Westoni Provinces shnro of the Jlivcr dis- 
charge is pa-sed on. 


1. Q (XlSr f^scsWcaO. — Yo-r are, I nndenitand, Super- 
intending Engiiii'-T of the Western Jumna Canal ? — Yes. 

2. Q. How long have you been there ?— Six months. 

3. Q. Whore were y'lii htf-ire ? — On tlie SirhiriJ Canal. 

4. Q. Have yon had any famine wnrk to da J — No. 

6.-<2. You say allndiug to the iin])ortaiico of reducing 

irrigation in tbo upper pnrtians of the Wevicm Jumna 
Canal ** a large proportion of Iho coinmandcl nroa in iho 
Knrnalnnd Delhi Distriet has hud too much water.” How do 
you arrive nt the figure 300 ensccs ns tho total saving fmm 
reducing irrigation { liava yo i pretty sound grnuiids for 
it?— I called on tho l^xemilirc Engineers to send mo 
oceonnl of the oinonnt of wnt-’r that wits saved on each dis- 
tributary, I totalled tliom up niid nrrivs'l at the ngiire given. 

6. Q. Ifiiw was the saving effoelod on the di»tri- 
buLary — I'l.o amnnnt saved on tlio distributary is the oxim 
of the svvirgs on the nntlrta. 

7. Q. Hnvo they a fair idc-t of the disoliarge of enrh 
outlet ?— Yos 0 Very fitir idea. A certain area of land hw 
l)i-eit put under cncli outlet, wo know _ what each ouilet will 
irrigate and if necesuiry reduro tlic nixe according to rules. 

9. Q. As regard the orders of tVovornment that over-irri- 
gated portions of n village were to liavo tho supply 
reduced land the s.aving tliiis effeoted {riven to under-irri- 
gated parts of the village and not passed to the south, do 
you tniiih it was a wise policy? — It is hardly for mo to 
say, it was done under the orders of Govcnimciit. 


$1. Q. flow long has it been going On F— For 2t or 3 
years ; it h,as just been completed. 

10. Q. Con you give ns some particnlars of wbat was 
doner— I give on instnnro : A vilUi-e hod tbroc outlets, 
oceording to its proper sliare it slionid have only had two; 
two wero given to it, but {mrt uf tbs water of theso tiro 
outlets was allotted for land tliat had not been already irri- 
gate-! in tbe samo village ; tho water was moro fairly dU* 
triboteil while tliu total supply to cnoli village was reduced., 

11. Q. Do von think tliesu measures hove got to a stage 
of flnality? — I don’t think wo con reduce muoli moro. . 

13. Q. Has the area octnnily irrigated boon redneed 
much ? — 1 cannot s-ay ; less water has been given to tbo old 
area ; wo nro not in n position to say what tlie olTect has 
been ; tbis is pniotioally the first yrnr in wliiob wo have 
tiled it. 

13. Q. Dave tbero been rcmonstTniiccs from tbe people ? 
—Yes. 

It. Q. ff you found nt tlic ond of two or tliroo yeai-s 
that ibeie was any diminution in tlic circa of irrigtVtiuni 
would you a-lvoeatii further measures P— The present 
arr-ingcmunl should bo nllowed to stand for ocrtninly 10 
or 13 ye.ars. 

16. <1. As an nut of jnsticu towards tho peojilo ? — Tho 
seasons a-ary so much tlinl wo cavinut be quite sure of the 
resnlts ; diuiight may romo and parhaps tho crops will not be 
quite np to tho standard. 
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16. Q Hoto yon gauges to show ttat by this reduetioo 
there is a distinot inerease of \nkter in the loner reaches of 
the canal P — ^Tes. 

17. Q- 7oa go on to propose " that certain tracts in the 
Delhi and Eamal Districts are orer-irrigated and I am 
therefore submitting proposals for ^ring only one water- 
ing in the cold weather for orops whioh are grown in areas 
on trhiob tbe subsoil water is 16 feet or less from the 
gronnd surfaoe.'’ 'Would you canfy it out at once? — I 
propose in the upper parts, which are_ the worsti that we 
should carry it out from the hennaing of the raSt next 
year, giro them a year to prepare for the change. 

18. Q. What would happen where there was a sngareanti 
Tillage t — On the Bari-Doab the final watering u taken 
during November, we also then give the first watering for 
the roil. 

19. Q. Is it the same on the Western J unina ?— It should 
he. 

20. Q> Would that be tantamount to closing the Western 
Jumna Canal altogether on the let of December ? — ^No ; the 
Delhi Branch except two large distributaries which go into 
dry areas. 

21. Qt Don’t you think that wonld cause a tremendous 
row?— Yes, certainly i there conld not be a bigger row than 
there was in Oatdaspnr, bnt it was earned through. 

' 23. Q. Didtl'O Settlement Ofiicers protest? — Mr. Dane 
wni the Settlement Officer and he said that refusing ail rati 
supply after the first watering would work all right, it we . 
gave them a greater area in the hharif. This has been doae. 

23. Q. Ton make asnggestion abont the Eastern Jumna 
Canal, which we shall not forgot ?— I think my meaning 
hae been a little miaaiideretood by the Chief Engineer in 
his note, I don’t propose necessarily to alter tba proportion 
in which the supply ia distributed between the two canals, 
hut I suggest that tbe officers of the N.-W. Provinees 
should oat oS tbo raii supply just as wo^ do if the 
oouditioni are the same, and utilize the esTing ; if they 
cannot ntilizo it I wonld re-open the question of the shnrea 
of '^e two oanals, aod redistribute aocordlng to the wuhts' 
of the localities. 

21. Q. 'You don't think anything can bo got out of the 
minor hill stroams ? -Not mooh ,• I hare beau taking out 
figures, the Chantang ia doing all it can. 

23 Q. What has been your habit about supplying village 
tanks with water i have you had many applications to give 
such supplies ?— None last year on the Western Jumna Canal, 
hut on the Sirbiud Canal we devoted the whole of the water 
in April to filling up tanks, we could not keep pace with tho 
demand. 


88. Q. Indian corn does not want water after October ?— 
No doubt it wonld he an improvement, hut I think you 
muet go to the root of the matter and close the distributary 
altogether. 

39. Q. Supposing yon close the distributary altogether 
and force them to nse walls for sugarcane after November, 
do yon think that it wonld he right or necessary on that 
Bsconnt to lower the preseat rates for cane F — ^No, the rate 
is very low as it is. 

40. Q- Snpnose you said we want to close the rajhaha 
during the rabi and in consideration of doin^ that wo won’t 
charge so mnoh for pane as wo have done hitherto ; I am 
thinking of reconciling the people to the change ; would it 
not he a fair bargain to say wo are going to close the 
ntibaha as soon as the snpply in the liver falls ; that is 
one alternative ; the other is to raise the rates to a 
prohibitive pitoh and discounige sowing sugarcane ? — In 
the first place I don’t think that this closing of the 
rafbahas will affect tbe area of cane at all — it has not 
aHeoted it in the least in tbe Bari Doab. 

41. Q. Do they want water for cane after November?— 
No Except in dry years. 

42. Q. Do yon think that they wonld have to sink any 
new wells in tbe cane villages ?-^lf they were keen on 
extending the oultivation they miglit do it. I should say 
tbe beat plan would he to offer them a larger amount of 
water for the kharif bnt not for cano which takes water 
at a time when it is wanted elsewhere. 

43. Q. One result would he a complete olosnro of the 
Delhi Branch ?— Yes, all ezoept the Bahlot, the l^htak and 
perhaps one other distribntary. , 

41. Q. 'What abont gardens?— If gardens are worth 
keeping np they should he kept up OB wells ; the water is 
olose to the sunaco. 

43. Q. It wonld drop? — Yes: no doubt, bnt not 
ouoagh to make the wells unworkable, 

46. Q. IVhat about navigation ? — It would make very 
little dilferencfi ; the Branoh is now closed for twenty days 
in every month. 

47. Q. TFifaon), - All the year round ?— No: in tbe 
rabi, 

48. Q- (Mf. the Hansi Branch closed for 

twenty day s ? - Yes. 

49. Q. If yon favoured any B anoh it would be the Hunsl 

Branch? — Yc, * 

69. 0i (PrMfdeuO.—'iYben do yon begin that olosure?— 
Aa soon as the water falls off. 


26. Q. Did you charge anything for it P— No ; it was all 
free. 

27* Q« Practically any TiUa^o that was situated So ns to 
^t water could gel it P— Yes, in ovary vil age^the driok- 
lUg-water tanks were filled np. 

28. Q. Were tbe villages bound to make water-courses 
from the distributary to the tank P— Yes. • 


29. Q. Were they very long P — In one case was quite four 
miles long, the villages made them themeelves for the sake 
of getting water into their tanks. Several vilbgea com- 


bined to do it. 


61. Q. (Jfr. SiyAam},— You estimate, yon would save 
1.3U0 ousecs ; your figure seems wrong, 1,300 is tbo full 
disobargo of tbo Btbdcu ? — 1 have taken the fall discharge. 

62. Q. You say you only work the Delhi Branch ten days, 
therefore tbe actnal supply would be one-third of 1,300, is 
that nnt so? — Yes, but tbe area added to the Hansi Branch 
would bo tho same as that now done on the Delhi Biaocb. 

51. Q. You have also taken credit for 300 ousecs by re- 
modelling tbs outlets, are you not taking that twice over. 
Yon are going to take the whole of the water in the 
Branch ? — The ontlets are reduced. 


30. Q. (Afr. Bfiofson).— Supposing a village did not irri- 
gate from tho canal, did you still give them the water?— 

^^eSa 

31. Q. (The President),— Uaye you had any experience 
of famine relief works? — No. 

32. Qi You say you hnvo reduced irrigation in Lndbiann 
on the upper reaches of the Sirbiud Canal, whore is that 
water going to P— Wo are sending it to Ferozepore. 

33. Q. Is that part badly in want of water?— Yes. 

34. Q. Are the wells deep?— Yes, 120 feet deep. 

35. Q. Is tho Sirbind Canal now doing much irrigation 
in that District ?—(Afr. TTifson).— 87 percent, of tho onl- 
tnrahle area in the Fazilka Tahsil. 

36. Q. (Mr. JSPffham).—la regard to the proposal 
originally submitted for closing the rajbahae during the 

yoti propose to olose them from the 16fch October r 
—Yes, then open again for ton days in November for the 
last cane and first rabi watering. 

37. Q. Would it he possible to cheek the demand for 
ra5i irrigation hy raising tho rates for sugarcane very' 
high?- 1 don’t think that wonld do, because Indian corn 
wonld be suhstitulcd and that requires a good deal of 
watering; I think it wonld take the place of sugarcane. 


64. Q- If yon close tbe Branch it does not mnttor how 
much yon reduce, you cannot take credit for that twice 
over. It eeems to mo yon wonld only get this 3U0 cnaect 
during the kharif? — Yes. 

66. Q. In regard to the shares of the'Jnmna oanals, it is 
supposed to be one-third to tbe Eastern Jumna, two-tbirds 
to the Western Jumna, how is that distribution effected?— 
By tubular'' discharges at the heads. 

66. Q. When were these made ? — In the Western Jumna' 
last April, I cannot speak of the other. 

67. Q. Is the rule of equal gauges namtained ? — No, the 
Dadupor Fall has been remodelled. 

68. Q. Hava you bad a discussion with the North- West- 
ern Provinces and made any other rule ?— Simply the dis- 
charge is taken. 

69. Q. It is nut on the basis of equal gangeaP— No, 

en. Q.. Would it bo possible to run fuller supplies on the 
Western Jumna during the times yon can get it^ than you 
run at present?— 1 think so, certainly. 

61. Q. What is the maximum discharge? — 6,400. 

02. Q. That is since the opening of the Sirsa Branoh ?— 
Yes. 
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63. Q. "What was it before that P —I cannot remember, 

■ 64. Q. Six thousand and four hundred U n very largo 
amount compared with what they used to ran ; has the Jn» 
crease been iiecompanied by any increase of water-logging 
in the Umballn and Kama! districts P— There have been 
complaints, it is not worse now than before, we have drained 
a good' deal. 

65. <2- Has the capacity of the channel been increased ?— 
Tes, greatly. 

66. Q. Bends hare been cut oB ?— Yes. 

67. Q. That must have increased the slope?— Yes. 

GS. Q. How much hare they increased the height of 
water level P — TTp to ll'S, I think before it was 11^ feet, it 
must have been by about half a font. 

69. <2- Ho yon. think yon could put down much more 
.water ; there must be some limit as to what yon could 
carry P — Probably np to 7,000 onseo, that is quite a rough 
estimate, and tiie'amount would be Umlicd bj’ the lirno of 
the year that that extra supply would be available in tho 
river. 

70. Q. During what months would yon be able to get 
more water? — I should say from the 16 th of June to tho 
25th of August. 

71. Q. At present yon take all the water you can gel np 
to the 16th of June ?— Yes. 

73, Q, That is required for cone ?— Yo*, and ctlra rabi, 

73. Q. (We jPresirfeu''.)— Have you a permanent weir 
across the Jumna P— Yes. 

74. <2- (ilfr. Sipliam .) — When da they begin to take 
water for licof— On tlio 15th of June. 

75. Q. If yon took extra water and «ciitit down into tho 
Ilis>\t district, you don't think you could give water before 
he end of June ? — No. 

76. <2 How long would it last do yon think .9— To tho 
25th of August or the 1st of September. 

77. Q. They would not have much more than two 
months’ supply?— I am talking about a dry year like the 
present. 

78. Q. Would there be any demand for water for ebari 
and/iwr in those months P— It would bo very txceplional 
even in tho dry tMCts. 

79. Q. Is there any diagram of tho diseliargc of tho 
Jumna f—Y'es (diagram shown). 

80. Q. As regards cirrying down nn extra supply, what is 
the country to which tho extensions would ho made? — (Mop 
shown). 

81. Q. Have the alignments of the channels been eon. 
eidcred P— They are being surveyed now. 

82. Q. Snpposing you could decide on tho pn«flihiliiy of 
running nn extra supply, e!\y 10,000 cnsccs, would it not he 
as well to settle whion way it should be taken and align all 
the channeLsP — Yes. 

83. Q. Would it not be a good way of employing famine 
labour ?— The larger ones would. 

81. Q. I suppose if famine came on now, yon wontd not 
he ready for it?— No, Not as X shonld wish. The exten- 
sions of tho canal that I advocate would not he available. 

85. <2. It has been suggested that yon might fill the new 
tanks that have been made in the Hissur district ; do yon 
think that would be practicable?- 1 don’t know where the 
tanl» are. 

8D. Q. It would not take long to align tho channels ? — 
No : 1 should tliink that could be done. 

87. <2> 1 think as a foot svo may always rely on having 
largo Burplus supplies for a few days in tho monsoon ?— 
Y'es. 

88. <2. Even if you have none in dry years, good could bo 
done by filling these tanks in the rains and making them 
water-tight P — I don’t tliink you could get innoh sUt into 
tbom. 

89. Q. If you know where these tanks were, there wonld 
be no diiriculiy in getting out proposals for thoohauncls P— 
None. 

60. (2- Yhat would not require miicli eurvoy ?— No. 

fij, Q, In regani Ahr rstinss nuikt iistss, Aiwf iww 
been mode, in Karnal, is there anv advantage in fiirihor 
widening and enlarging them P— There is one new suivey, 
it is reserved ns a famine relief work (No. 8.) 


92. Q. Are there any other drains going to he en- 
larged P— No— not at present. 

03. Q. (dfr Wilton .) — A good deal has been done 
already to straighten and widen the channel of the Western 
Jumna Canal P — ^Yes. 

64. Q- Isit desirable to make any more ents-oft ? — Yes*, 
one at Jagadhri. 

65. Q. There is not mneh possibility of famine there?— 
No. 

96. Q. It is not too far away from famine-stricken parts 
for people to go there P— We have been asked to keep it in 
band. 

97. Q. Would that work employ a large number of 
labourers P— Nive hundred for six months. 

98. Q. Are there any other sneh onts-oB P — I don’t know 
the oxnot locality of any others, but conld provide others. 

69. <2- Y'ou said that yon snpply water free of charge to 
village tanks ; the demand is mnoli groiitor than you can 
supply ? — On tho Sirhind Canal only in certain months, 
April and May. 

100. Q. Yon could Imvo supplied tho demand if yon had 
stopped irrigation ? — In April tkey did very Httlo irrigation 
ihoTP, 

101. <2* 1° it the general principle that tanka shonld get 
filled bclore the demand for irrigation begins ?— Yes on that 
rnnal. 

102. Q In the ca-c of ono watering in the cold weather 
do you propose to charge a lower mte for that one watering 
for the mil P — Yes, 

103. <2. A lower rate tlinn tho full vabi rate ? — Yes. 

101 Q- On tho Bari Doah Canal yon try to give a fall 

watering for the rabi, if you have the water P— Yes. 

103. Q. But you arc not bound to do so ? -No. 

106. (2. Do yon oharge a full rate for tho mitp— I never 
did. 

107. Q. Aft. Fanshawo, in (he last paragraph of h» 
second memorandum, says, " it cannot be right that in years 
of famine canal villages should bo nearly ns badly off ns 
nnirrigated villages, bnt this was the case I consider in a largo 
number of cases in tho Hissnr and Bohtak distiiots in 1899 
and 1900.” Do yon know anything about that P— No, 

108. Q. Some officers say it is no use giving a water- 
ing imless tho canal can guarantee ripening the rabi 
ciups, can yon give any snob guarantee in tho ease of this 
dry tnet P— Yes, I don't mean to say that tho crop will bo 
the same qnaiity ns n well crop, hut n-o do not give water to 
land unless it is prootically certain that we oan gnarnntce 
n half onttnrn of grain pins three-fourths outtnrn of fodder. 

109. Q. When yon snpply water fora tract, yon give the 
village a certain amount of irator, but you hnvo no oontrol 
over the area to which they give the woter P — We have a 
village map and murk on that certain areas, whioh we can 
command, every man in that area has a right to tho water, 
bat only one-fourth of the area will get tho water. If a 
man has fen noros, even if ho is close f o the canal, ho can only 
ircigato 2} acres ; every man in thnt area has equal rights 
to the water up to a limit of 25 per cent. 

110 Q. Is it not oftoD the case that they sow a mncli 
' larger area of rabi in tho hope of getting rain P — Yes, 

111. Q. If tha rain fails yon cannot give them cnongh 
canal wator P — No. 

112. Q. And the crop fails. In such a oaso do yon charge 
foil rates for the crop that has p.irtially failed P— No ; if it is 
less than onc-hatf of the crop we remit. This was my rule 
08 Excoutivo Engineer on the Bari Doah Canal. 

113. Q, Then tho remissions mnst bo very targe in a 

year of dxonght ? — Yes. \ 

114. Q. Mr. Fanshnwe, also snys,”it wo cannot forbid 
each crops [[sugarcane and cotton ] can we not at least 
arrange that in years of failure of rain canal wator will bo 
given to grain crops in preference,” that is to say sto;- 
giving water to sugarcane and cotton and give it to grain 
erope, would thnt work P — I don’t see how yon can refuse if 
tbov have started their crops on tho supposition thnt yon 
will give them water. 

115. Q. Are not the initial expenses of sawing sngar* 
cane pretty considerable P— Yes, 

Jf/<7. «?. Taa rafoa iba Bhri’ Doab ^aai ibera was con*- 
aidernbio discontent ns regards closing in ihe rabi. What is 
the chief reason of tlio discontent ? — They thought tlicy 
would lose their sogareanD. 


Afv. J. jr. 

Mullali/. 
11 Nov. 01. 
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Trhioh ia Hai Buhadur Mii^ Daa, Extra Asaistant Com- 
uxiaeioner. Those cannls jrriq'nto the Hither or loir lends 
o£ the district, nrhile the Sirhmd Canal trrigatca the Bohi 
or uplands. At present there is n smell strip of country 
betrrcen the area commended by the SirhindCnnol end that 
commended by the existing inundation cannls. About 
3^ jeers ago, rrhen 1 ires Depnty Commissioner of Ferozo* 
pore, I hed tliis strip of country surveyed, end a new 
canal aligned. Tjits new oanel was to have its head in the 
Lndliiana district jnst outside the Ferozoporo district, and 
would have irrigated most of the diy villages in the Sloga 
tahsil between the Sirhind Canal end the existing inunda- 
tion canals. The initial cost of the canal waste bo met 
by a loan o( over a lakb of rnpccs from the Mumdot 
Estate, the loan being repaid b^ the impo-ition of a small 
mto per acre irrirated. According to my cnlcnlationa the 
whole loan wonld bavu been repaid with interest st the 
rnlo of C per cent, before the present Nnwab came of age. 
Abont that time also the existing settlement of the 
Moga tnlisil wonld have expired and the rate could 
hare been converted into a (Inetnnting land-rcvcnne 
rale payohlo to Government. The Local tjovcniment did 
sot at the time approve of the tchemc. partly hoeause it 
wouid he necf fS'iry to obtain a loan from the Matnd'd. 
Estate. I nndi'TFtai'd that the srlieme ia now being 
■e\aVwv».t.t4, awl tlwtc vs tvcvj nt the Citial 

being coii«t meted I am told that among tlie schemrs to 
inipiti) the Montgomery lar is t.ne to construct a dam 
■oeiTss the Sutlej jnst .above the lailwny bridg' and to 
t.al:e off a perennial canal from above thu* dam. The effeet 
of this dnm iiiurt I'O to luv.'er the liead of nnter below it, 
and ^^IIes^ something is done to omipetHate tiie ahno^ket 
of tbo inundation cmnls linvtrg their heads helow the 
dam, they will snIT.-rn soriotn injustice. I liviked over 
tliif matter one- with Mr. I'er'sfonl, at that tiino Chief 
Engineer. 11" tho.icht that in the first jd ice the bead 
«“f wafer in ll.e river below the dnm rvoiiid not h.‘ lower-d, 
by the dam, and in the .‘ccend place, if it were loner, d, 
that tiie erisling inundation can.a’s nee 1 only he deepened 
and extended. If the head of water lelow the dam not 
lowetrd, no harm will he done, but if it is lowered, then 
the mere fact that the ctnals c iii be deepened and pro- 
longid will not do away with the injustice done to irnpa- 
tors whose lands now re cive w.ster, but whose lands will 
bo left high oud dry if iho cands arc extended. Other 
people will benefit no donbti but tlie benefit done to 
them will net realte go •'! the harm done to the others. 
Mr. Beresford then suggested ii third plan wbleh was that 
n feeder esnal should he cuustructed luiring ita he.ul 
above tlie dam and running nlong the river and giving 
water to all the Ferozopore inuiidatiun cannls below the dnm 
as well ns to the inundation cauals of the Uahnwolpnr 
State. If this plno is fcssihle it will eerloinly improve 
all the inundation c.mnls nt present existing, 'flie crunls 
above the dam or weir will no improved in aiiv ca-o ns 
the weir will rniso the water level and llins the canals 
ooght to begin rnniiing earlier and eontinuo runiiing later 
tlinn if the weir in not roiistmcted. I tliinl; n feeder rnniit 
wonld have the same effect on the cannls below tlio weir. 

2. The Gbaggnr Canals in the Hi«snT district arc ihft 
Ontcome of the famine of IfiOO-VT. It Is true that the 
project for these cannls bad been considered long before 


1. <3. (Tie I’reti'fftil.) — Ton are Settlement Collector 
of Sirs'i h — Ves, I have also some enjcial duty in tlie Ferore- 
poFC district, in conneetion with the revision of (hcoiidutt 
rates on the Sirhiud Canal. 

2 Q.— You allude to a canal yon yourself had lind sur- 
veyed in tiio Lndliiann district ; has it ever been made F— 
Not yet, but 1 believe it is to be made noon. 

3. Q.~Wh»n did yon le.aveFcrozepiiro? -I was there ns 
Deputy Coinmissioiipr in IPOO; nearly nil my woik has been 
in the Ferozcporc district. 

d. Q.— I'/ld you find that much alarm was felt about the 
proposed new latwor Hart Uoab Canal ?— So, 1 don’t think 
80 — the nlTioinls were more alarmed than the people. 

C. Q. — You (vay, in paragraph 2, of the (ihaggnr Canals — 
" Thes" ennuis have hitheito not been ns successful ns it 
was hoped they would bos this is owi&g to the exceptional 
character of the seasons sinoe the canals were dug, and 
partly to the apathy of the people." I suppose they were 
rather imonded for exceptional seasons? — 1 lielioro that 
’««.'& tW uvt'gvuat visa ■, VVv^y ww tVwA wsAw •, va w 

dry year thcro is no water in tho blinggnr at nil. Ono 
year they had n groat flood, more than the cannls could 
hold, then ill a dry year tlicro was not oiiougli water to 
im'gnte. 


lag 

that year, hut tho famine led to the project being hurried Mr. C. M. 
on, and the canals were constructed with famine labour, Xiny. 
I'hese oanals have hitherto not been ns Bueoessful ns it was — ^ 

hoped they would bo. This is owing to tho exceptional 11 Nov. 01. 
character of the seasons since tho canals wore dng and ■ ■ 

partly to tho apathy of the people, who ore for tho most 
'part uuablo or unwilling to construct tho necessary water- 
courses. This apathy is parlionlarl^ noticeable in the case 
of the oountry round Elleoabad which has been deprived 
of flooding from the Ghaggar by the Sontbem Canal. The 
Canal Department has eonstruoted a rajhaha for the 
people, but this docs hardly any irrigation, because tho 
people have not eonstruoted any wntor-coorses. 1 think 
that iho more lengthy of these water-courses might ho 
conatructed at tho expense of tho Canal Department, 
though it is hard on that department to bear the expense, 
as at present it is getting no return for the oonstrnotiou of 
these canals, nor have Iho^ canals tended to ony matorial 
degree to protect Uio tahsil ogainst famine. 

S. Willi tho exception of the area irrigated by the 
(jlhagg.ir canals and of n very small area irrigated by the 
Ctriimd Canal in the Bohi Circle, and anollicr small area 
irrigated b> tho Western Jumna Canal in the Bngar Circle, 
the whole of the Sirax tahsil is entirely dependent on the 
ipcal r.iinfnU, which is very preenrione. The depth to water 
^Qs<jc tho taiieil vi fax Oou gteah tin ednaJi)',. mwH Ui%ae 
tion. In the 1) igvr Circle tho depth to water is abont 
yliO fret, and in the Bohi Circle it is about 120. Close to 
the Ghaggar Slream a little well irrigation is possible, but 
(hia well iriiimtion in many cases b niineccssary as tbo 
(triM irrigatoT by wells ran equally well bo irrigated by 
(tir ct flooding from tho Biver Ghaggar or by the Gheggnr 
Cannls. An attempt was made a few years ago to extend 
saual irrigalion to tho Dagar Circle, but the canals and 
svater-con’racs wore so frequently blocked with sand that 
ibe attempt had to be abandoned. Tlirongliont the Dagar 
and Robt Lircles the peoplo are greatly dependent on their 
ponds for drinking water. Thc.so ponds are usually too 
email to contain water right tlirougb tho dry season ; this 
year, which is n vcry_ bad year for the tract, most of tbo 
nunJs nru nIrF.ady quite dry, and m many cases the people 
littvr to go 0 01 7 miles for water. I think that in n few 
svk-eled vilhigcs tlicsc ponds might be enlarged and greatly 
improved. The diflivnity in n place like Siwa is olways the 
want of water for drinking purposes, and if this difllculty 
can be lessened, it will bo o great boon to tlie distriot. X 
do not advo.'Bio tbo extension of cannl irrigation in tlie 
Dagar Circle, but 1 think that some extension might take 
place in the Itolii^ Circle, a small portion of wiiich is now 
watered by tho Sirhind Cnn.il. 1 do not know if there is 
snfiicicnt water in the river at Bupar to permit of more 
tvoter being sunt down tin's canal in the winter, but there 
must bo plenty of water in tbo snmnior, and if irrigation 
h extended to the Bohi Circle only in the summer months, 
it will be n great boon. 

4. I have often tlionglit tlint this wns n distriot in which 
artesian wells iiiiglit with great advantogo be ronstrueted 
I have read that ortesjan wells have been ooi.struetcd and 
used for irrigation in tho drier parts of Queensland, and 
ibis has led iiio to tliiiik tlioy might provo nscfnl in Birsn ; 
but I know nothing about artesian wells, and I lai-ndy 
throw out this suggestion. 


0. Q.— Yon would not pronoiinco them works of any 
vnino for fnmino protection f — Tliey would afford proteotion 
to a small extent ; tiioy are not of very great value os 
fnmino proteotion. 

7. Q.— As rcg.ard8 tbo Sirsu tnlisil, bavo yon any suggest 
tion to make to protect tiiat from famine P — Tbo only 
suggestion 1 bare to mako is that you iniglit got more 
water from the Kotia bmucli of tho Sirhmd Canal, that 
would protest tlio iiorth-wost part of the tahsil ; and yon 
might extend tho Western Jumna Canal branch ; that has 
been attempted before, bat for some reason they slopped 
irrigation except in one partionlar oirolo — ^Iho Nali. 

8. Q. (jlfr, IRgham .) — What haa been attempted 
before F — Exton-ion fiom tlio Western Jumna into tho 
Dagnr Oirolc. 

0. Q . — Von say in paragraph 3, " tlie depth of water all 
(iwr till) tahsil is far too great to admit of well irrigation. 
Id the Dagar Circle the depth of water is abont 160 feet and 
file Kiihi Oirolc it is about 120." These wells although out 
of the ijneJion for irrigation are suitable enough, I suppose, 
tor hrinkiii"?— "Ko, m moat cases the water is very 'bitter; 
n good lainfall will make tho water sweet : it is generally 
quite undrinkable. 

10 Q. — Have you had any fiiuiinc oxpericaco P — N.i. 
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11. Q. — ^As Deputy Commissioner o£ Ferozepote youKod 
C M JTimo Tery slight choree of that system of^can'sls that (h>lonel 

Grey began r— I was responsible for them entirety. Maya 

11 ICor. 01. “y esecutiya officer. 

. - ■ 12. Q.-i-I suppose they are now mnning very smoothly F 

—Yes. 

13. Q.— Does tbo Deputy Commissioner exert any con- 
trol ? — It is merely nomiuai. 

14. ' Q. — Mayo Das is rather an oxeeptional man, I 
believe ? — Quite exceptional. 

15. Q — Do yon think that having got a start one may 
now look forward to the cniinls going on without more 
interferoiioe f— Yes. 

10. Q.— I suppose you highly opprove of the system P— 
Yes. 

17. Q — Conld it be intiodnccd elsewhore do you think P 
— ^Tbc only place whom I think it might be introdnced is 
un the Inundation Canals in hlontgoincry. 

IS. Q. — Have you had any experience of private canals 
elsewhere ? — No. 

10. Q . — Do you think the District Board, conld work a 
system of Inunaation Canals ? — The I'istrict Board is proe- 
tically the Deputy Cominissioncr. 

20, Q — You draw our attention to tbo qncsfioo of 
artesian wells ? — Yes, 1 beard of their being tried in 
Uhiwani, but they did nut prove successful. 

21. Q. (J/r. TTifion.)— They went down to 1,300 feet. 

23. Q. (dfr. Higham ). — You say in your note that 

“ the Ghaggar Canals are not as sueuc-sful a> it was hoped 
they wonlS he ; this is owing to the oxoeptionsl eharaoter 
of the seasons since the rauaiawere dug, and partly to the 
apathy of the people, who are for t ho most psrt ntiahlo or 
unwiliilig to eonstrnet tlio necessary wator-contscs.*’ P — Tes, 
they wore also partly iiolding oH becanso they arc afraid of 
getting their ssscssuicut iiiecensed. 

23. Q. Hon do they have cultivation at all F— They have 
got none. 

24. Q. They cannot keep that on for ever?— They have 
done it for two tears : the land is for the moat p.srt owned 
by banias, who can niTord to wait. 

25. Q. Would not making watocconrses be a good relief 
work P— Yes, il you had a faiuiue. 

25. Q Y'ou spoke about filling ia>ihs from e,tnnls, do yon 
know those villages that are south of DAbwoli ?— ^'cs, 
there are some filled from the Kotia braiioh. 

27. Q. As regards tlic Ddbw.ali, that was made mniiily 
with tlic intention of filling village tanks ; the witness we 
have jnst had said one village was four miles d istnut ; do you 
know onything of these villages or of the arrangements 
that weic m.iOcy— No. 

28. Q. You don’t know much of these villages that fill 
their tanks from the tails of the Sirhind Canal ? — ^No. 

20. Q. (Jfr. in/eoii )— About this question of filling 
vidsge tanks fiom the Siibind Canal, is it usual in tbo 
t'wiUka talisil for riiinge tanks to be fillid from o canal? — 
Yes. 

30. Q Nothing is charged P — No, if water is taken just 
before the ranul closes for silt rlc.trancc. 

31. Q. Is FOiuetliiiig charged at other times P — ^Y'es, fall 
rates. 

33. Q Is it a generous pnlioy to charge them for filling 
tbeir tanks at any time if tlio year, it yon have surplus 
water? — I have never heard complaints about drinking 
water in the Fazilka tahsil. 

33. Q. ilre von quite sure about the charge for drinking 
water? — Yes ; if the water is taken. 

31. Q. Is not drinking water so valuable that it might 
well be given free for tho villagers and iLcir cattle P — It is 
not so vnliial le in P'azilka os it is in Sirsa, bceanso the 
people can use the water in the cni.nlB. 

35 Q. The water in svclls in F.azilha was formerly very 
brackish and tho clfect of the canal has been to make the 
watci sweet P— Yes. 

36, Q And the canal has improved the condition of the 
tract P — Yes. 

37. Q. Are there not same villages on tbo Sirhind Canal 
where tlie water is brocKi-h and the wells And tanks could 
ba fil'ed from canals with sweet water for drinking pur- 
poses f — Yes, in tbo Ddbwali tabsil, 


_ 38. Q. Would it not be good policy wherever such 
villages exist to provide them with drinking water and pour 
conar water into their wells even at the cost of irrigation ? 
— Tee, I think it would be. 

38 Q. In the Fazilka tabsil is it not the cose that there 
has been a rcstriotion of canal irrigatinn in the last 2 or 3 
years P — Yes, there has been a restriction ; the onllet pipes 
are. now of smaller diamoter. 

39. Q. Tho effect has been to give them less water than 
before P— Yes, 

40. Q. Has tbero been any great redaction of irrigation 
in conscqnence of this rsatriction P — No. 

41. Q. Has any hardship been cansed to the people in 
consequence P— Tbero arc great complaints, bnt I think it is 
due to Ihoir not having got sufficient notice, they continued ’ 
to irrigate a large area and conld not matnre it. 

42. Q. Do yon think when they undotstand the matter 
that there will bo any great hardsliipp — I don’t think the 
water in Fazilka as a whole should be redneed. 

43. Q I am talking about individnnl villages?— I think 
if there is a village that gats more than its shore tboic is no 
rcasiin why it shonid not bo redneed. 

44. Q. Will it give rise to hardship F — ^No. 

43 Q What is done with the woter saved ?— They hare 
tried to distribute it over tbo whole tabsil. 

_4D. Q. Do you think that ia n fair and proper policy ? — I 
think BO. 

47. Q. In the case of the oanni in Ferozepore you lind a 
survey made — who made tho survey ? — I think it was done 
by the Canal Dcpiljtment. 

48. Q. What sort of man was in charge of the survey ? 
—A Bnb-Overseei. 

60* Q. On what pay ? — ^Rs. 25 to Bs. 30. 

61. Q Wero yon satisfied with the levels made P — Air. 
Unllaly went over it at my request ; he was satisfied, 

62 Q. Did he help you in designing the canal P — No, he 
said the canal hod been very well designe'd. 

63. Q. Was it desigoed by one of Maya Doa's men P— 
Y’es. 

64 Q. Wlint was tho estimate of tho probable financial 
result P - 1 propo^d to borrow the money from tno .llaiudot 
estate. 1 think it was to coat Its. l,25,00(t. 1 proposed to 
repay tho luan by a vote on the acreage irrigated, 

C5. Q Why conld not the loan be got from Govern- 
ment ?— I don’t think Government could have lent us the 
mnney, and bivides the monry was lying in the Maiudot 
estate; it was an excellent Bpccal.ilioD, 

66. Q. The result of such n csnul would be that tho land 
revenno assessment would be largely increased ? — Yea, on 
extra Its. 30,000. 

57. Q. Shonid Government pay soniD part of the cost of 
this canal ? — Government would not have spent a fr.iction 
on it. Government has not constructed auy of the other 
caniils in the district. 

68. Q. Suppose Government said we are ; repared to 
make these canals ourselves and charge occupier’s rates, 
would that ho letter than the Ferozepore system ? —No, I 
don’t thi Ilk sii. 

69. Q. What is the ndvanlagc of the FerozepOTO system ? 
— 1 would not propose two systems in Ferozepore, and it 
would cost muoh niorc ; it is doubtful if Government could 
have done it as cheaply ns it wns done, as Government wunld 
have had to pay for tho land : we got it for nothing. 

CO. Q. Who pays for the bridges P —They wore paid for 
Out of the sill elearancc fund : there is n surplus. 

Cl. Q. How did the surplus nri-o P — It is a sort of Joint 
Stock Company ; the irngntora are called together, the 
aciciige share is made up and the Idei is tnadc over that, 
onongh to pay for tho whole csinblishment and the clear.inee 
of the canal ; in tbo clcaTniico rate is included the np-keep 
of the bridges nnd new bridges. 

C2 Q. Are there masonry regnl.itors at the heads of the 
eannla P — Ko. 

G3. Q. Would it improvo their working if they had 
masonry regulators ? — ^Ycs. 

G4. Q. Would it be difficult to raise money for sneb 
rcgnlators P— No. 

C6. Q. Are the people willing to par for them ?— Yes, it 
goes into the silt clearance rate. 
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66. Q, (JT)*. libelsoii >) — In the case of thoao villo^ios in 
the Fnzilka tabsil n'hero the enpply has boon redooed and 
no hardship experienced, of rrh'at standing is the irrigation F 


1S9r‘ ,£■ . y®" Ferozepore P-Since 

ioSo, my Trhole service being 0 years. ^ 


. WirifESs 33.-MB. B. G. 'WAi.Lia; Snperintending Engineer, 2nd Circle, Punjab. 


I>*ote oil, proposed Famine Relief Works in the 
various Bistriets in the 2nd Cirele^ Punjab. 

_ 1. The works have been specially considered in eoiisnltn' 
tion nith the Deputy Commissioners of the districts con- 
■cerned and with the Commissioner and Snporintendent, 
Delhi Division. 

• <e • • 

Rote Ig Witness on proposed and existing bunds in 
the Gurgaou Bistriet. 

1. In Apjiendix 10, attached to this report, Ggarosare 
given showing the espchditnrc and incouie on sorcntcan of 
the chief bunds in the Gnrgaon district dniing the last fire 
years. From_ thooo figures it is found that considering the 
bunds collectively, (ij the aveiagc annual cost of msintu- 
nnneo is 1*4 per cent, on the oiiginal outlay, while (ii) the 
net profit avorages 1'06 per cent, per annum on origiiinl 
outlay. 

2. TViih regard to the cost of maintennneo apparently 
the expenditaro under this head has been cut down by the 
District Board to the smallest poFsiblo amount ; little or 
nutliing has been done in the way of annual repairs; the 
only repairs attended to hove npp»renil3' bean those neces* 
sitaied by breaches of the bunds. Mothing has ever beau 
done in the way of silt clearance inside the bund. 



have the Government should 

intended fir ‘V® «>e case of bnnS 

of the ale this the whole 

GovernCJit.”‘l^il M by 

of tim done before tbe con.truetioi 

In hand, ns the value of hind will be 
greatly increased on the completion of the bund. 

>s now proposed to conatrnot 
thefollowmgarojnlended for pereniialTitigation 

Bhond. 

Gheta Shamsabad. 

Khanpnr Ghati. 


The remaining bunds, vis. 
Dingooba. 

K'nndiia. 

Ghaia Shamsabad. 


3. The not profit on the bunds w*ould probably show a 
better return on the outlay in years of normal rainfall. It 
should be remembered that the years covered by the figures, 
were years of drought and in one e.iso of famine. 

4, The average annual cost of maintenance as deduced 
from Appendix 10, being therefore for the leaeons given 
above, too small, ^ the following detailed calcnlatinns may 
enable ns to arrive at n nnre acourate estimate. Take tho 
case of the proposed Bhond Bund. 


licngth of bund 
Average height 
Top width 
Side slopes . 
Total earthwork 


=3,030 feet. 

=a8'lfl „ (soy 28'1 
=10 

= 1 in 3 and 1 in 4. 
=04,42,116 c. feet. 


Cost of annual maintenance. 

lie. 

(1) Ohowkidnr one at Bs. 7 per month for 12 

months 84 

(3) Tools and plant (soy) .... 10 

(3) Earthwork, l^on slopes and 3' on top = 

38,458 0. It. nt Bs. 6 per 1,000 . . . 292 

(4) .Turfing slopes with grass ... 50 

(3) Annuiil silt clrarnnco any 100' wide, of 1* 

deposit ailing the whole length of the bund 
=26,417 0. It. nt 6 per 1,000 , , . 123 


Totai . 607 

Now tho estimated cost of the bund is Bs. S.S,007. 

.*. the nnnnni cost of ranintenaneo may be put down at 
Bs. 1-8 per cent, on eapitnl tost. The expeeted revenue from 
the bund is Bs. 1,481. Hot profit tlicrcfore = Bs. 014 on 
ontlay of Bs. 38,007 or 2 4 per cent, per annum. 

6. The above estimate of tho cost of maintenance it will 
he seen inctudea tho item of ailt clearance. Now in the oueo 
(if most of the bunds already const rueted, the silt brought 
down during the first few years after construction of the 
bund, only tends to raise tbo bed of tlio imllabs. Those 
latter in many cases vory in depth from 10 to 16 feet, and 
the silldepoHit in tbia confined limit may be pnt down as 1 
fool s year in depth. When once the nnllahs bnvo silted 
np completely, tho dopoai; spread onl olong tho whole 
loDgtli of tbo bund and concentrated nt the too of tbo 
embankment may be sot down at from 1 to 3 inolies a year, 
the latter being a very liberal estimate. It sbonlil be 
remembered, when considering the question of silt olenrancc, 
fchfit tho TaluQ of the lend Inoroftsce proportionaloU'' ivith tbo 
dopoBit of silt on it. 


Sikandarpnr. 

Gutgoon bunds 

Huh 

Tnorn 

Boberi 

SabrsB. 


■ Already constructed 


dnrmg tho rains, say from Juno to 
October. It should be noted (bat there are at present no 

Mio^Lislinrim 'T t Gurgaoa district, 

ihe enroll, nf ^ i" of normal rainfall only ensure 
the enfety of tho rabi crop. The land inside the bund 
ob%'ionsly cannot ho cultivated for tho kllnrif. 

9. This ijncBtion Las been considered fully in tbo loports 
accompanying tbo various projects. ^ 

,v 7'. ^®"onol inspection and enquiries on tho spot, showed 
that in the case ol blmta Bund, ihe land both iosido and 
outsido tho bund is onltivutod. From tlio land on tho 
dowaslrenm sido of tho bund two crop* ore obtained, tl.o 
water impounded by the bund being made uvniinblo for 
irrigation in time for the rabi eronj the kharif crop on 
thesojands depends entire y on tbo rainfall. The submerged 
area wiUiin the bund obviously cannot bo onltivnlcd for the 
kharif, but the loscrvoir can ho emptied in time to allow of 
cnltivation for tho rabi. 

11. The Bhndehnlipor bond diTcts in certain essential 
rcspocta from the Glmta bund. The manner in whioh the 
iroponndrf water is eontrolled is fully explained in 
Air. McGregors nolo aecompaireing tho estimate. Hero 
except in what may bo described as tbo original basin of 
the bnnd, two crops a year oro ohlained, generally from nil 
land both inside and outside tho bnod. Tho rabi or winter 
crop is generally, however, the better crop of tbe two. 

12. Sclicmos for the oonslruotion or tho following bunds 
have been investigated more or loss in detail 

Dnmdoma bund 
Dingooba „ 

Sikandarpnr „ 

Hoiidba „ 

Bhond „ 

Ghata Shamsabad bnnd ; 

while EcbemcB for tho extension ond improvoment of the 
following have also been pnt forward 


Roheri bund 
Sabras „ 

Taorn „ 

la Boforo procooding to famish tho information called 
for by tho Oovoriiiiiont of India with respoot to these 
Bchcmoi, n few proliniinary remarks regarding the nature 


JHr C. AT. 
Ring. 


Mr. Wallii. 
11 Hov. 01. 
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and fnnotiooB of these bands might bensefu!. None of 
the existing hunds in the Gurgaon district provide for 
irrigation thxoaghoat the year, water is impoanded by 
thebands during the rains,— say, from June to Oetooer. 
At the end of that period, the reservoirs are emptied so as 
to allow— 

i. of the submerged area on the upstream side of the 
bund being cultivated. 

in of irrigation by flow on the downstream side of 
the bund. 


Id. Now owing to the sballowness of many of the 
reservoirs, the net amount of water avoilahle for irrigatson 
hr flow, is small ; so the utility of the bunds consiHs 
chiefly in improving the area covered by the water ^ 
moans of deposit and soahing, also in recouping the sub* 
soil water and thereby assisting the well to supply moro 
water* 

15. With regard to the utility of the bunds considered 
as schemes for the utilization of famine labour, it should 
be noted that In normal years of rainfall the country is 
no doubt, benefited by them, while in years of somt t&m* 
fall they may allU help in the protection of crops. If then* 
working expenses are paid in norcnal periods, the schemes 
might DO oeei^led as financially sonnd with regard to the 
country as a whole, although in themselves far from being 

* remunerative. £ach sneoessiTO famine would thus per* 
manently enrich the country ot the expense ineurn^d 
during and immediotely snbseriuent to the lamine. 

16. To consider nowin detail the points on which in- 
formation has been called for by the Government of Xudin. 

wwiieoimd hj tihom mr. Apparently promrola for the 
the oTlfrtn.l iin>iio9.l9 tor the oonetTnction of the bunas 
.orh pnt rornsTd ? ennmerotcd nborc were first 

put forward by Mr. Bobortr, Into Deputy Commissioner, 
and Ur, Doniell, lata District Engineer of tiurgnon, in 
18S2. 


Detailed snireye hare been made end plane and preli* 
mioary estimates bare in cseb ease been prepared fur those 
projects which hare not been carried out np to date. The 
quantity of water that will be arailnble for irrigation, for 
the eereral bunds, is giren in the following ststoments 


Uillion. 


Damdtma bund 


. Iffijc.ft, 

Dmgoolia „ 


. ISO „ 

SikandarpuT „ 


. 72 „ 

Nnndbo „ 


• 1531 ,. 

Bhoud ,1 


, 111! „ 

Ghnta Shamsabad 


. 78 

Boheri bund • 


. 07i „ 

Sahras „ . 


• 33 ,, 

Taoru „ . 


. 320 *, 


These quantities really represent the capacity of-ths various 
reeerroirs, the whole ot whioh will be available for irri- 
gation by flow below the bond, after deducting ths usual 
percentages for absorption and evaporation. As regards 
eensons of drought, thero are no data available on which a 
reliablo estimate can he framed. Even in good years, the 
ninfall is often erratic, falling on the catchment basin 
iiTegnlariy over small areas. Again the min might fall in 
light showers, and at other times in heavy downponrs 
amoanting to as much as three inches in the hour. In 
years of oronght the reservoirs wonld be prectionlly empty 
and no revenue wonld be secured to Govornment. 


17. The estimated acreage 
is ns follows 

that can 

bo inigated annnally 

Damdama bund . 



12,105 acres. 

Dingochn „ 



7,162 

*> 

Sikandarpur „ 



800 

1* 

. Nandha „ . 



6,290 

II 

Bhond „ . 



1,861 

tl 

Ghata Shamsnbad 



2,700 

>* 

Boheri bnnd . 



SOO 

»* 

^ Sithras ,1 * . 



1,187 

>1 

Taoru „ . . 



4,132 

*• 


Tlio minfall returns of the Civil Department for the last 
10 years over the whole of the Gnrgaon District, liavo been 
considered in forming estimates of the amount of water 
that wenid be available. 

18. There has been famine or scarcity during the fol- 
owing years t— -ci 

18C8-1869, 

1877-1878, 

1800-1807, 

1800-1000. 

10. Xo exact information can bo furnished as to the 
maximum area that the proposed works will irrigate in a 
year of dronght. During sneh acssons it is probable tW 
there will ho very little water ovailaUe for irrigation by 
flow. 

There is no danger of irrigation injuring the soil or 
resulting in water-logging in wet years. 

SO, A water-rate will be leriod on the area irrigated. 

21. Detailed estimates have been furnished for eaob of 
the projects. 

22. All earthwork and rock-entling could ho carried out 

(n). To irJiat citml conia the J*!' labour and tbesc 

irorZ of con^trnetiou 1;c carried two items compnsc nearly qU 
cot bj loBlne isbow, the work that would bo neces- 

sary. 


1. Q. {The President-)— I understand you ore Snperin- 
tending Engineer of the 2nd Circle in the I’unjab ?— Yes. 

2. Q- How long have you held that appointment P — 
Since Jnly 1900. 

3. Q. What does the eirele compriec ?— The Civl! Dis- 
tricts of — 

Hoshisrpnr, 

Loodinnnb, 

Aiuballii, 

Knrnal, 

Delhi, 

Gurgaon, 

Rohtak, 

H issar, 

Simla, 

Kangra, including Kulu and Dnhaul. 

4. Q. Were you here daring the famineP— The second 
circle was divided temporarily into— 

i. Famine ciielo. 
i'. Ordinary „ 

1 held charge of the latter and afterwards of the former 
when it was re-amalgamated with the ordinary oirole on the 
closureof fnmine operations. 

6. Q Have you had any famine relief work under 
yon P— No, except a small one ia Lahore. 

6. Q- This programme of relief works, how is it pre- 
pared P — Tho ordinary annual programmes for Famino 
Itelief Works arc prepared by the Executive Engineers of 
ordinary divisions, in consultation with Deputy Commis- 
sioners. The programmes are then examined by me in 
consultation with the Commissioner and Superintendent of 


the Civil Division and are then forwarded by tho latter 
officer to the Local Government, The special programme 
of which 1 have sent you a copy, has been prepared in mv 
Office, after colleoting information from Civil Officers, 
Famine reports, ote. This is _n very spo-ial programme, 
and has not as yet been snbmittcd officially to tho Local 
Governmont, ns the appendices aro not yet eompicto. 

7. Q. It Is supposed to bo revised yearly ?— Tho ordi- 
nary programmes for famine work aro revised yearly. I 
presume the special programme whichl have now prepared, 
will supersede tho ordinary annunl ones and it will be 
revised yearly. 

8. Q. With reforoneo to what yon say in paragraphs 7 
and 8 of yonr note have you seen nny of these tanks f — Yes. 

0. Q. Is there water in them to nny extent f— There 
was not when I sow them last month. 

10. Q. Wore nny connected with canal distributorios? — 
Vos. 

11. Q, A good deni of work has been done in digging 
village tanks, do you think it is of any use ? — ^Not as far 
as I have seen ; eventually of course they will hold water 
better ; so far it has been of no use, 

12. Q. In working out this programme of works do you 
take into calculation the number of the population that had 
been employed daring the last famineP How did von 
arrive at the nnmbor for which provision was required to 
be made P — I asked the Commissioner for the information 
ns to tho percentage of tho people what would require relief, 

13. Q. Wonld it not he better to try and find out what 
numbers weic actually employed in the tabsil ? — I hare 
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been tiying to get that information ; I think it has just 
como in> 

14. Q. It is nn important feature, is it not F — Yes. 

13. Q. In some rases there will bo tnoie and in soma 
less? —Yes. it greatly dopends on whothor wo have to feed 
the people in their own distriots or draft them oleewhoro ; in 
Solitak we hero proieots for 0 lakhs of rupees; I think tho 
idea is to draft people off from there. 

10. Q. (JUr. lEftjrdatn.)-— The tanks in Qurgaon yield a 
return of 1 per ocnt.F — ^Yes, according to the statietios given 
to me. 

17. Q. Yon don’t know if tho statistics ore rclinhlo P — 
They have been got from tho Deputy CommiEsioncr of 
Gnrgnon. 

'18. Q.' Have you taken tho actual original oast of the 
bunds F — Yes, ns far as I was able to do so, from tho in- 


formation supplied by the Deputy Commissioner of Gnr- Mr. Wallis. 
gaou, Pleaso eoe Appendix 10 of my printed note. >— 

19. Q. Haro yon made any nllownnoe for a certain 
amonnt of land depending on too oxistonee of these, bonds, 
lands that are prerentod from being snbmorgod P — Only for 
the land irrigated. 


'OJ. Q. JMot for prateoted lands P- 
thnt would require a lot of resonreh. 


-ibat IS n question 


21. Q. Why are the tanks dry P—Tliey won't hold water 
l^ianso Oio soil is bad in some places and they hnre not 
hod time to puddle theniselres. 


23. Q. Are they fed from canals P— Tory few, I 
heliere. can bo filled from onnnls. I hnro scon two in the 
Hissar distriet, which can be so fed and these won't hold 
water. 


WiTKEsa No. 81.— Mn. J. T. FxBnasT, Kesidekt Ekoibeeb, Patiala. 
Memoranda ly Witness. 


Mr. T. 
Farrani. 


1, — On Famine Proteetive Se/iemea in the 
Patiala Slate. 

The ratinln Dnrbar hare been asked by tho Gorerament 
whether they wish to have any sahemes tliat Hioy may 
devise for affording protection ngninsl drniighl inclndod 
within tho scope of the inquiry coiitemplntcd liy tho Gov- 
ernment of luuia. This inquiry will deal with the subjects 
of famine works and programmes nnd the extension of 
protective irrigation. 

2. There are several small tracts in tho plains that 
require to bo considered in cenneotion with this subjeot of 
famine protootion ; but of these there arc only two for 
which eo-opcration may be expected (nnd ootild be nsked) 
from the Government. These are (<i) tlio Narnnul tiact 
and (b) the portion of the Narwnna tnhsll that is sitnMcd 
cast of the Ohnggar Biver and adjoins the Sirsa Braneli 
irrigation. The other pottions arc small and isolated nnd 
coiild only be dealt with locally. 

3. With regar.! to tlio Nornaul tract, it is evident from 
an cxaminntioii of tiie map that any sohemes for irrigation 
from a enaal would have to form part of -n project for the 
irrigation of tho adjaecnt distriets of Rohmk ond Giirg.M>n. 
Snob 0 project would have to he on a oensidornhie senic, and 
would rillicr consist of on cxtcnoion of the existing Wv-tern 
.Tnmna Canal (wldoh is improbable, or of n new ennni fnnn 
tho Jumna river l.iking out above Delhi. As to whether 
such n scheme is possible bnving regard to tho pliynicni 
features of tho country it is not posslblo to sny licre ; but 
any such caoiil could only liopo for a supply of water during 
tlio flood season, ns tborc are iiltoady lliree canals fed from 
tbc Jumna— tho Eastern nnd We-tern Jiimnn at Daiupiir, 
and tho Agra canal with its he.«l-works at Okla below 
Delhi. It is evident then that any sohciuc for the protec- 
tion of this tract by n raonsoon canal wonhl have to form 
part and parc-d of a miieh larger sehentn to bo carried out 
by llio UrilisU Oovrinuicnt. .Nothing has been raid about 
irrigntlnn from faiiKs and wells, bcconso these nio after all 
only minor svorks in whioU the only nuistnuco required of, 
the Government would be in tho matter of professional 
advice perhaps. Something will bo montioned fnrlboi on 
rcgirding stonigo tanks and wells, 

4. The only other iiintter requiring roforenoe lo tlio Qor- 
eriimcnt with a view to nssistoooe is lli- poisibility or 
olborwise of extending the irrigation of the Sirsa Dmnoh 
to the tract of land lying between the northrrii hnundniy 
of tho present irrigalhm nnd the Qliaggar river, Tjiere is 
also n suiail tract lying belivcon the southern irrigation 
bonndary and the boundary of tho Jliind State which is 
uniirotcotcd so far nnd to which it may be possible to extend 
the irrigntinn. 

5. Besid-s tho tract of Patiala tcriilory referred to in tiio 
Uto preceding paragraphs tbero nro otlior small pntehes 
wliieli feel llic pineli of famine, but they are eituated close 
to e:in.il-irrigtttcd connlry ond nro not in siicli urgent need 
for svorks ot amelioration. At ony ralo aticli works would 
be local nnd snch ns would not dejirnd npon the co-operation 
of ilio Government for tlieir execution. 

fl, Tiicrc is first tlio Sardnlgnrb tract situated on the left 
bank of the Ghnggtr riror, which thus cuts it off from 
irrigation by the Sirhind (xinnl. it is doubtful whether 
any irrigation could bo done from nells cxenpt in tho imme- 
diuto neighbourhood of the Ghagg.ir, as tlio spring level is 


probably too low. Tins is, however, a matter for enquiry ni Wov 01 
Pnrjhet, any projeot for damming up tho Qhaggar and ‘ 

storing water, besides being very costly, would meet with 
disapproval from tlio Government and would raise thorny 
questions regarding the rights of tho villsgsg lowor down, 
espeemilr ns canals bare been taken out of this river near 
Sirsa. Then again tho Giinggar hero runs in a fairly deep 
ehanncl nnd tlip greater portion of tho water dammed up 
would bo iiHidess for irrigation as it oonld not command tbs 
country. The emit of a live-wash to pass flood waters would 
alone he a very costly itcdi. The best way to irrigate this 
tmet, if tbc levels permit, is to carry tho water of the Bohn 
Itajbaba across in an iron tnbe svpkon; if tho lovels 
permit this will bo not only mneh less costly than any 
scheme for storage, bat a ptrfeetly sure preventive' of 
famine, which a stoinge tank would not bo. 

7. The next trad is that situated between the Ghnggnr 
Biver nnd the irrigation bonndnrv of tho Ghnggnr and Choa 
Brnuclicf Ilf the Slrliiiid Canal. This is liable to inundation 
not only from tlio Ghnggnr Uivor itself but from tho Ohoa 
Nullah— sparsely popiilntccl nnd so close to irrigated 
eoimtrv tliat it can never feel tho pinoh of famine very 
severely. tVator for cattle can ho had at no great distance 
— n very groat advantage. Extensions could bo made from 
(ho ICarauigiirb itajlraha into n portion of this tract, but no 
irrigation would i<o done in years of good flood, nnd the 
obaimpis would he liable to be damaged. Tbc ciroiimstanccs 
aio not so argent as in thp procoding case ; and extensions 
of the canal system would liavo to be cautiously made. 

_ 8. For the country on the left bank of tlio Ghaggnr nnd 
sitnalpd between it and tlio Sirs.a Uranoli, if notliing can bo 
dona from tip'' Sirs.a Urimoii Canal ns suggested in paragraph 
4 above, it is {lossiblo that it may bo siippUcd with water 
frotu tho Knramgiirh Itajb.ahn, but lercls wonid reqairo to 
he taken Even if tho levels ore faroiirnblo the scheme 
would ho costlr nnd would onlr be taken up after careful 
study of the whole question. Mneh might be done in tho 
me,antimo to niiioliornto tho condition of tho people by 
improving village tanks, taking ciro that there is suflioiont 
catchment orca for each. 

II. The area near Fatinln Uity nnd _ lying between tho 
Palialn Nnllnh ami the Obaggnr is irrigated partly from 
the Unnnr Cinnl and partly fiom cuts made from tho 
Qhagg.vr, The wells arc not deep cither and tho country 
issue. Out tho condition might bo improved by improv- 
ing the Binur Omni olignmont and taking 'the oanal on to 
tho waterslied instead of passing it into tho drainage line 
as has been done below Bnnur. Tho canal could then servo 
inoro country. 

10. To retnrn now to Nnmnul. If this cannot he iirl- 
gnted by a ennni from tho Jnmna, cither direct or from nn 
extension of the ‘iVestorn Jumna Oanal, rcconrso must bo 
had to wells, wherover theso ore possible nndcr tho condi- 
tions, or storage tanks- This cannot ho nndertakon withont 
careful surveys and unless tho conditions nro favournhie. 

Theso conditions nro dealt with in tho acoompanying short 
note on storage tanks. It is prohablu that in the near 
fentare artesian wells will ho tried for suoli tracts ns this, 
hat they will be eoitly, are always more or less spceiilative 
in oharncter, and nulcts exports are employed in sinidng 
them tlv! vesnlt is sura to hs disastrous. 

11. To toncli on s.imo other points mentioned in IChalifa 
Sayad Mnhaminntl Hussain's iinlcs. NoUiing can he done 
with tiie Sirhind nnd Choa Niillas except jierhnps improve 
their outfall nnd make them more effeetivo ns natnial 
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Mr. drainages. Tbe country traversed by them below tbe Feeder 
Tarrant. Lino at any rate is already irrigated by canals, and they are 

occasionally called upon to not as escapes for the canal, 

11 ^■oT. 01. IVitb regard to the Snrsala, correspondence is nlrMidy pend- 
- ing with the Gorernment on the sabjeetj and nothing farther 

need be said here. Irrigation in the hills is already carried 
on extensiroly by means of ingenionsly devised knls and 
any ^stem of pipe irrigation is altogether too oosilv to be 
thongfat of nntil the demand for it is shown to be really 
nrgent. 

II — Oil storage tanks for Irrigation in Hamaul “ 
District. 

Sainfall.—AB the greater portion of tbe water dno to 
light fall of rain is absorbed into tbe ground, and is rapidly 
lost by evaporation, it is nnneoessnrr to take into considera- 
tion for storage pnrposea any rainfall outside the monsoon 
months, J^y, August, and September. The average for 
these months cannot be obtained for I^arnanl itself, but 
for adjoining tmots the following have been taken from the 
Weather Reports of the Government of Indio — 

Sirsa • • IS'Ol average 1st Jnne to SOth Sept. 

Bikaneer • 0 26 ditto ditto. 


age are doubtless accnrale ; but for present purposes a rate 
L Od feet per day or 3 0 feet in the month 

should bo allowed. Even this rate will probably bo exceeded 
for some time in a new tank. 

4. Now it la evident, tbe loss from evaporation and 
absorptio'n hoing so heavy, that the stored water should be 
nsedas gnjokl,' ns possibly. But here the difficnlty that 
presents itself is this. In a good year of average monsoon 
rainfall there will be a full tank hut no demand for irriga- 
tion. The water wiH hove to be kept till September or Octo- 
ber for the rabi sowings and the loss will be very great. In 
a_ year of scanty rainfall the tank will not be full at any 
time perhaps, and eertainly dry nntil good rain falls. If 
the rain is late no kharif could he sown, and the water 
would have to be stored for the rabi sowings. If the mins 
cfased_ early, on the other hand, the water stored could be 
used in maturing the kharif crops. In both these latter 
cose*, however, tbs stored supply wonld he short. These 
three eases then will be considered — 


Delhi 


24-75 ditto 


ditto. 


(1) Rsinfall normal in quantity and distribution. 

(2) Riiinfall late. 

(3) Rainfall ceases early. 

5. The next point .to settle is the distribution or the 
12 inches of rainfall. This may be assumed to be practi- 
cally as follows : — 


Average . 16-84 

Assume that 12 inebes is the average for Nnmaul. 

2. Catchment . — The eatehment area will depend on tbe 
proportion of rainfall running off. In Mysore, where the 
monsoon rainfall is about 10 inches, the proportion of run 
off is assumed to be 0-2a (Uolesworth]. Mr. Binnie's 
observations for small rainfalls gave much smaller ^opor- 
tions for the Central Priivinces. It is only passible to 
make a toogh guess and to assume that for Namanl tbe 
ratio of tun oil will be one-sixtb. That is, two inebes wilt bo 
available ont of the 12 inches of rainfall for storage 
purposes. One square mile of catohment then will yield 
640 X } eqoals 106-67 feet acres of water; or put in 
another way, six aorcs of catohment arc required to give 1*0 
depth of water per aere of the tank. 

Assuming different depths of water in the storage tank, 
wo have the following table : — 


Depth of water in storage tank. 

Catchment 
reqnired per 
acre of tank. 

10 Feet 

CO Acres. 

15 dOs 

90 do. 

do* ••••*• 

120 do. 

26 do« •**••• 

160 do. 

SO dos •••••« 

180 do. 

35 doa •••«•« 

210 do. 


For a storage tank of one sqnare mile (640 acres) nnd 
20 feet deep, the catohment nrea required will be 640 x 120 
acres, or 120 squore miles. This question of eatehment is 
will be seen imposes a limit on the size of the storage tank 
whiob mnst be adapted to tbe available area on which it is 
possible to coUeot tbe rainfall. In fact larger collcoting 
areas will be necessary as the rainfall will be distributed 
over three months or so, and ns there will be less by ovapora- 
tioo and absorption in the _ tank and consnmption ol the 
water for irrigation pnrposea it will readily bo understood 
that smaller oapaoities in the reservoir will sniEce. 

S. JEvaporation and absorpliini— This biings ns to the 
question ot tbe loss by evapemtion and absorption. In 
Moleswortb tbe loss of water in tanks in Rajpntana is given 
as 0'027 feet (average) pet day all the year round. In 
April and May 0-03S3 feet per day. Those depths appear 
to be very small acootding to experieoea on the Punjab 
Canals. On tbe other band it mnst bo remembered that 
practically impervious soil is selected for building storage 
tanks on. and that to build one on more or less porout 
ground would be rraste of money. Measurements in the 
hospital tank at Patiala gave the rate of siokage at O'l feci 
per day, or from three to four times the above rates. In the 
escape channel at Patiala the rate was 0-2 to 0-3 feet per day. 
No one wonld think of oonstmeting a storage tank on soil 
liks this. In old established tanks the small rates of sink- 


Jnoe • , 10 days , 

Jnly . . 31 do. . 

August . 31 do. • 

September , 20 do. . 


. 1-00 inches. 
• 4-50 do. 

. 4-50 do. 

. 2-00 do. 


92 days . > 1-2-00 inches, 

and fnrtbcr that in case (2) above the rainfall will be 6*5 
inches in the drat two mouths, sod in case (3) above C-50 
inobes in the Inst two months. 

0. Now in tho casa of normal rainfall (1) whore the 
water mnst be stored for nse in rabi sowings ns the loss 
will bo Q-0 feet vertical before the water is brought into 
nse, and another three feet at least while irrigation is going 
on, or 12 feet In all, it wonld not bo mueh use in haring a 
eatehment that will give a less depth than 20*0 feet gnss, 

or 11 feet net, I„ this case tbe ratio^Sl^S^rawS^ 

equals equals ftbs. A storage tank 11-0 feet deep would 
be required then with a ratio of 120 to 1. Catchment to 
tank oa in paragraph 3. 

The calculation being ns follows 


Moalli. 

Pari. 

LOIS sr 

Batssce 
in tank 
stored* 
feet depth. 

Total 
dcrih 
in tsnX 
St nd 
of 

noatb. 

Caleb* 
ment. feet 
depth. 

STopors* 
tlon» feet 
depth* 

Jane . , 

10 

1-66 

1-00 

0-66 

0 66 

July 

31 

7-50 

3-00 

4-60 

6-16 

Angnst . . 

31 

7-60 

3-00 

4-60 

9 66 

September , 

20 

3-83 

2-00 

1-33 

11-00 

Totac , 

02 

20 00 

9-00 

11*00 

... 


In tbe above calculation it should be remembered that a 
catchment of 120 norcs has been allowed per acrepi storage 
tank. Similarly if doable this or 240 aores of catchment 
per acre of storage were allowed tbe gross depth collected 
would be 40-0 feet and the net depth Si — 9 equals 31 feet. 
That is to say with this ratio of catchment t he storngo tank 
wonld have to bold 31 feet of water. In the 11 feet tank 
ahore, with 80 feet used for svsbi sowings, 8 feet acres of 
irrigation would be done, or 1 foot aere for every 16 acres 
of catchment. Tho deeper the^ tank the more tbe irrigation 
dune, but on level eountry it would seldom be possible to 
get any great depth in a tank and still command the 
conntry. Another dilBcuUy. In hilly eountry, on the 
other band, the catchment area would probably be limited 
and a very costly dam wonld be necessary to store any large 
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qn&nlHjr. In Uiia csss of normal rniiifnll trnter stored for 
rsbi Barrings (rrhioli is nil thnt could 1>9 attempted) a tank 
ono sqnnrc mile in aren to hold 11 feet noler no* would 
require n cnlchmcni niin of 120 square miles, and ilid arm 
sown, allowing o re doptli (f r irrigation nnd waste), will 

> bo 610 X '8-X Jrds equals 6, 800 notes roughly. The crop 
wonld stilt be liable to fnilnro if tlio winter rains were uri> 
raroumbie. Xlio cost of tho baud, oto., would bo about 
Its. 8,0.),000 assuming 4 good years in 7, nnd. n rate of 
Ro. 1 per aero the return would be equals Rs. 3,000 

about, or ray Us. 2,000 at mo^t after deducting mnintounneo 
ehatges, equivalent to 0 67 rupees peremt. 

7. In tbo Ollier two eases the q^annlity stored w’th tho 
sams ratio of calohmciit to lank, oir., 130 to 1, would bo 
still less, ris.-' 

Rains late . . . • • 6‘83 

Rains stop early . . . • 6‘10 

anil tbo further Io«5e< before using the wafer being taken at 
S fretut the area Lirigalcil wonld be 2 83 and 2‘tO feet 
acres per cere of tank, or 1 foi»t acrct for every ^42 and 55 
acres nf ratchinent iviicciirely, I'be rctnriiswlllof coarse 
be proporiionstelj' Ii ss. 

8. To enm up, the nssumptlons are Ibnl— 

Rainfall . . .12 inebes, distributed as stated. 

■ Ratio of “ run off " . Ono-sixtb. 


Loss br evaporaiioD ' JlTr. 

aiidabsoiptiou , Ons-tontb foot depth per day. jFbrt'aiif. 

Ratio of eaiohuicnt to "7“" „ 

took area . . 120 to 1, 120 sores of H Noy- f*l' 

estehment por aero of tank. - 

Tbon tbo following depths may bo stored : — 


Feet, 

IJtirmal year . , 11‘0 ^ the condilinns b^-ing 

(o) Rams late . , 6'>1,3 > favoiirablo as re* 

(e) Rains ccare early . 6‘10 ) gords command; 


and tbo follnwing arena may be sown, on nn average of 
acTcn years:— 


. ♦Av.rsgr fur [t) anil (e) *l d X 8 X J rqiinls *{» equals 

tea'.iitLv.x j? ^ v?!?- 

r«iliil for 7 ye irs cqunib 62 C7 

fbctm p^r norc oi tainlTi or Aremf^c cquiiN 7 ftoies, por* per 

acre of tank. In n tank of 1 square mile nioa (Oil) acres) 
the c.rfcliini.nl will I, are to be 120 square miles, tho cost of 
a bund will be about Its. 3,00,000, tho nrerngii area itri» 
gntrd porj-far will bo 4.490 nctes, bringing m lie. 4.480 
gross rrvenno, or say lis. 2,600 nel, nnd a return of obout 
0 8 rupees per eoht. In fi.et it is doubtful svhribcr tho 
working exponsc. wonld be mot as it is doubtful nlictbcr any’ 
atop sown could be matured. If this were the case, tnk'ng 

M 4 per cent, interest rate, it would mean that Ks. 12,000 
ajeat were being given to the tract now 11 to enable it to 
try nnd roise a ciop. 


1. Q. (T'.icT’rcriVfn/)— Ton are Resident Engineer in 
ritiiala I understand?— Vii. 

2 . 13 . llovr lo'ig bare yon Iven there ?— I have insl left, 
1 was there for five years j I bare bei.n transferred to take 
ever from Mr. Itullaly, Naperintendiug Eiigineor. 

3. < 3 . IVIiiIe at I’alWn were the public works under 
you? — Irrig-stion works were under me aud tome of the 
buildings and roads, 

4 . < 3 . Von I'O'l fbargo of tbo branebes of tbo Sirbind 
CauaU— Yes, ibo P.\t:nla brauches. 

5. < 3 . 'Yhat W. 1 .S tbo arrsticomenl between the Rritisb 
Gorerninent and P.iliala Sl,\te as regards water?— > be 
Kaiire Mates weie eiititleil to 30 per cent, of Ibo water 
entering tbs main line, lliere was n gauge at tlia bead of 
the ifniivr State, br.tnriics, a disebarge table was niado out 
nod that gauge determined tbo share entering tie ranal. 

6 . ( 3 , IVe have br.srd soinc eiidence about U.e tednelion 
of water in the upper portions of llm 8irhtnd Canal, to scud 
more dawn, was Hint dene in Patiala ?— No, 

7. Q. .You know it w.ia done in Rritiah Territory F— Yes. 

8 . < 3 ,- Won the Pstinla Stote ciider_ any oblicafinn to 
pass s certain oinaiint of nnler to iKi tail aabore tbc rimsi 
rc'cnlricd ItiUieli Irrril.irt f — No. 

0 . (?. Ruppring 00 per emt were s;nl down could the 
tbo'f Slatrs appropriate the wb'd" of it, or wutild they bs 
ol-iigc'l to pa«« ou 20 p»r cent ?— They ciiulJ oppropriatn 
the wboU. 

10. Q. For the rnke of the di*lrtrts to tin snutb of 
Paliaia vhieli are eiiffering from want of water, do you sup. 
jiO!i the Piitisl: Sttite wronM come to nny ngr.vinent to pass 
on the ntrplns water, keeping their bC pri cent. ! for instance 
suppcetiig tl)« IJritifli Oovcrntni’nl is rediieiiig irrigalion in 
tbe tipper pnit nu’l Can |ia>s on 5C per cMit., trnuld Pnlialo 
be srilling t« keep 3C per cent, niid pws on tlio rest ? — I 
think they would under certain conditions. 

11. Q. lYns ibere any distress rir famino In the Fatlnla 
Slate?— Yes, the times were rather tight. 

12. Q. IVero relief wuiks going 00 ?— Yes, one or two 
bunds and tome of the rn}babns. 

18. (J. Y'ou refer in yonr second note to storage tanks 
for Irrigatlan in the Naniaul Dislriel, arc there any depres- 
sions or ba'ins existing 1 — I cannot ray. 

14. < 3 . Is there inncli well irrigation In Patiala?— Yes, 
in tie Upper purtlons. 

15, Q. Are tho wells deep P— Fifteen to 20 feet deep. 

10. Q. Voct (lie area irrigated from wells rccoive eantil 

Irrigation n' well F— A part of it does, 

17. <3- Arc tboy extending well irrigation?—! don't 
think Bi. 

18. 13 .’ (A/i*. iltefsoB),— Is iithavi glvon by tbo Patlulu 
Blato for wells?— 1 cannot say, 


• Anodoin).— You say that well irriiratiun 

IS practised very largeli in tbo Upper puls of tbo Patiola 
branrhrs, bow far down ?— Twenty tulles below the teedet 
line and right down tho t’boa linmoh. 


20. Q.ln lliis tract what percentage of the enUirnled 
MeniSuJlmr.d to bo annually irrigated by llie canal?- 
Nine to It |ier cent, nnd down in tbo lower poitions np to 
21 por cent. * 


bnnw what was allowed in the Foxilka 
Talisilr— Twenly.firo percent. I think. 

23. f3' A/r. W’l’/con).— Thirty-tliicc per cent. 

23. (3* («lfi*. Jliylrfm). — Do you work to the allow- 
nnae of 9 per eciil.F— To give P tolOpcreeul involves 
making n long distributary end loss of water. 

21 Q. I" the arm in tbo upper rone greater than was 
estimated fur?— I don’t tblnk to. 


-.I. Q. You sny this area is protected by wells and a 
sniallrr pctceidage is in coii.fqnence allowed ; hsvo these 
wells gone oat Ilf use ns irrignlioii has been extended?— 
WrlJs have not Iren disjilarcd by tbo canal. 

2i5. Q._ On tbs Clioa IJmneb yon have some areas that 
arc in Ilriiisb teiriloryP — A fen villages. 

27. Q. Mr. Dciiin tnid be has always protesled against 
canal itrigniion being extended to iLcse villages?— We 
liBve Abandoned two rajlnibss on this binneb, 

2'i. Q. Why was tint P — Oresuso tbo people would not 
leke water and the cell was sandy in places ; they work 
their wells for the good land. 

29. <3. On the Kotin branch you bare increased irriga- 
tion ? — Yu. 


SO. Q. Above 25 per cent.?— Over 30 per cent, in 
places on the illililbntarlcs. 

31. <3. You have got greatly iDorc,asod supplies P — Yci, 
obmit SO per cent. more. 

32. 13. Is tlioro any water available to pass on from tlis 
talU of the bmnsbes ‘i*— In 1809 when tlioro was a great 
famine tiieru was no spnro water to pass on. 

33 <3- WIintpereontngo were yon working?— I cannot 
say : we did (hn inaxiiniiui kharif area that year. 

34 <3- Tlial was n very dry year?— Yes. 

36. Q' M’^nt hos happeited this year?— Wo have not 
token anything like our fair share of water. 

So. <3- Y'ou might have taken it nnd passed it on f— 
Yrs. 


37. <3- You have no indneemont I pnppnso totnke it?— 
No, yon only dnmiigo tlm obAiinels if you inn more than is 
nbsoiolely required. 

88. <3 ye® consider you are debarred from asking 
for moro water and passing it to the lower dialrlcls P-^Kot 
debarred but tbrni is no object in doing so. 

SO. <3. Tbcre is no obniinol to put it into? — No. 


T 
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■3fr. 40. Q. Do Ton work op to yoar full oliaro oi a rnlf ? — 

toTrant. During the rahi eeaion we ninays do, during the kliarif aa 
-■ -- a rule wo have not op to the present. 

.1 No» . 01. think it wonld be adrisahle to make any 

arrangomeni uith tho Mate by whieh kbniif water wonld 
bo passed oomewbat freely into the Hissar Distiiet below 
ail tho bronchea ? — I think it could be aimnged, but the 
rtintter would have to bo very carefully and fnl^ eousidered 
first. 

42. Q. The difficalty is ohiofly one of treaty rights I 
sopposeP— Yes. 

43. Q. Have yon water, that is the main point. Do yon 
take nil tho supply you nro entitled to ? — We did in 1800, 
that is tho only jeir in which wo bore tnken it, in other 
years there lias boon water to spare. 

44. Q. Do yon fill villago tanks beyond yonr own 
border? — Yes, in a few Dritish villages ndjoiniog tbo 
border. 

45. Q. The State has no objeetion P—No. 


4C. Q. Do yon moke any ohargep— 'No. 

47. Q. Mr. King said just now that the Stale wonld not 
pass water without ciuiree ? — I have been there five years 
and iinre never asked for { aj'mont for water. 

4?. Q Yon wonld only give it bowercr if they take it 
at a convenient time P — Yea. 

49. Q. Wbat is the proeasa. is there a Standing Order 
or what P— They send in S2>coial nppliralious. 

60. Q. 1 siippiigo the application may stick in tho bands 
of ecrlain people? — Not ns a rule. 

61. Q, 'rbere is n speeiai application for each village ?— 
Yes. 

63. Q. There is no sanadP — ^No, but there arc very 
few villages that can bo rnpplied with water in that way. 

63. Q. Bocauaa you have not got tlie rhannela made. I 
Biippoae if the channels wive ericnded il eonld he dene ?.-• 
Except to the first villago avr the harder yon could oot 
give II without great trouble and expense. 


Jifr. D. 
ileOrcgor, 

11 Nov. 01. 


WiTjtEss No. 35. iMn. D. bfoOenGoe, District Engineer, Gurgaon District, 


Note oil Irrigation tcoris in the Gtirgaon Diafricl, 

1. A number of hands were made over to the District 
Board at last FCttIcmont by the Irrigation Oopartinont. 

2. During the last 20 years n number of Irrigation 
TVorks bava been cun'itt noted by the District Boaid which 
may bo clas'od ns follows 

I. Bunds to intcroept dminnga of tiio hills and 

. hold it up for inundation irrigatiim, and for 

giving nntcr on tliii down-sticsm side for 
surface iirigation. 

II, Protective hands for keeping water ont of 

Jliila and sprc'tding it over lauds where 
required, 

HI. Proleolivo Imnds for stopping the deposit of 
sand silt on riliage lands. 

IV. Bunds put across streams for intercepting, 
diverting and spreading tlio natcr wr 
village lands. 

3. Tho oan«lrnettoit of bnnds may be briefly slated to 
have Iiad the foil iwing cflccts : — Siaco the coustmetioa of 
tho Ghala Itnnd theniiring level of veils has b"en raised 
nnd wells which meil to «i\o very little water f«r irrigation 
in the villages of ,1harss,Giirgaon, Basil, cte., have nil been 
benefited by pe rcol ition and during llio last famine the 
wells in file villages kept up a good siippli of water for 
irrigation pr.rpcsc-. it lias been observed that along tbo 
banks of nailniia on wlilcii bunds linvn been conslrucliKl 
(such as llio lladsiiahpiiT niillsh) llie water level has ris. n 
for miles almost np to the surface. In the fniiiinc of 1899- 
1900 the villagers' of Inrilpiir, Tigra, Medawns, etc., dug 
I'ocAcAa wells along the h inks of tlifl n.allafc which pare 
them a good supply of water and eoinc of the villBgcis bad 
evcoUont crops. It is estimated tint one pair of bullocks 
did more work on these wells ilian fire or six pairs would do 
on wells in villages three or four miles from tlic nalbib. 
Before tlic constinction of tlis iiiiata Uund the Tilla'.:i a 
of Bairampiir, Dlaieas, Tigra, Gbot-a, etc., coutd not iniso 
crops ns mots of tiieir weiis w, re brackisli. Now they bnvo 
good sugarcane crops and liicir srclls iiavo become sweet. 
There nro otbor similar linos of droinugos on wliich bunds 
have boon constructed and tho results have been tho samo 
as those at Gbata. 


_ 4. A great deal more might be don« fo ntiliVe fhe wafer 

in the natlah by consiniciion of w."!!- nnd either lifting the 
water by wmd power or by nnter lifts Worked by bullocks. 
The lift fiom the bed of the nnllah to high gro .nd level is 
not more than 12 to 16 feet and water loiglii easily be 
lifted and cliannri inn'lo to leod it oil from tlie well" on to 
the illgc'ent villago lands wliero it is lequircil. No rxpcn> 
sire^ciianwels would ho required us a simple water-way 
aiiiiilar to tho«o tal.rn olV from Ilnjhnhas uight ho made by 
the viilagem tlirinselre". There is suflieiriit water in the 
Sttb-soil tri irrigate tliS land of a number of villages if 
arrongeinenis could be mode for the coiislriirtiou of wells 
and lifting the water. Tlie reason perliaps that IhU has not 
been tried b'*fort* is tlint liie Uialiict BosrdV tiniinccs have 
been safrlv monopolised for the eonstruclion of bnnds. 
MnTOoreT theland in nallahs is either cutninon vilbgc land 
or some of the villsg..rK here sole proprietary rights in it 
and ni a rule object to sneb noibs being constructed. But 
os it is very impnttnnt— .iiid e-peeinll\ in times of famine— 
lliat every me ms slionld lie resorled^ti>ft‘r tlie relief of villages 
wliero wilier is to • deep for irrigation iiorpiwes aiich obiec- 
lions should not bo allowc.i to stand intlio niiy of utilizing 
water by the means iibovo piopiisod, 

6. There are several slrcoms in the District to wbicli the 
autiic remark applies. 

C, Tb» w.ilor of wells in a grcit many parts of the District 
is btaehish nnd il bos been proved that by the construction 
of iluiiils the wells have become sweet. 

7. District Boards should lo cnenur.igod fo nndertalco 
irrigation works if they have tbi- funds. It would not bo 
ndvts.ihle to speed funds which vonld onlv benefit a frw 
land owners. The constrnctiun and nnnngcinent of these 
Bnnds c m be more easily nnd ptofitnhlv uiidcriakon by 
tho I'i-triot Bo.ird than by the Piihlie IVurks Department 
for tl e sinijile reason tlml the Oistiict Board employes nre 
more in tmich with the people. 

8. The Board gsts no credit for tlicse works They nre 
enipoivered under Notifications Nos. 31 nnd 35 of 'J4th 
Scptoiiiher 1839, to lay o watt r-rale. Toe question of tlio 
contribution to wbivli liny are entitled fioiii tJovernnient in 
eoiisidemtion of the increase of lind revenue that may be 
duo to tho works, will most piobably be raised nt next 
settlcmont. 


Financial Statement of Funds. 


Name of Bund. 

Year, 

Income. 

Expenditure. 

Bevaues. 

Ghata ■ . . • . 

Gnrgnon Training IVorks 

Bargnjar . # . . 

ShikolipuT . • • . 

1870-SOlo 1000-1901 

1S9I-C2 „ Do. 

1 

1833-81 „ Do, i 

IhBG-Si „ Do. 

r.8. 

3,0SC 

1'3.325 

341 

01 

Tws. 

21,'-49 

64,517 

1,33.5 

74C 

Atni^unt ^p3Yit in fninine Bot 
ebown. 

Includes Bad^lialipur, Fnzilpur, 
Jhniw nnd Cunnnols. 
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Financial Slatcmcut of Bnnds> 


Serial No. 

Koine of Bund. 

Tear 


Inoomc. 

Expenditure. 






15s. 

15s. 

6 

Nnurnnepur • 

• 

188S-87 to 1000-1001 

ICO 

I,.3t4 

' r> 

blancsar • • 


18sf>.87 

JJo. 

60.1 

S.P.38 

7 

Kns m • • 

1 • 

1883 84,, 

1>0. 

Cii 

3,052 

3 

Itnisina . . 

B • 

1877-78 

J)a. 

815 

27,615 

0 

.Mohnmmcdpur • 

• 

1870-80 „ 

Po. 

478 

00 

10 

Sohnn . • - 


1882.83 „ 

Po. 

1,304 

14,739 

11 

Knisri - • 

• 

1830-87 „ 

Po. 

12.00C 

22,030 

12 

Chnndoiii . 


1878-79 

po. 

3,718 

.1,101 

13 

P.-ilhi . 


1870-80 „ 

Po. 

IC7 

812 

14 

Fall! . ■ • 


1833-84 „ 

Po* 

1.^8 

650 

15 

ICutIa • a • 


1878-70 „ 

Po. 

40,281 

10,000 

IG 

Aknirn . • 


1898-80 „ 

Do. 

2,103 

780 

17 

3Inlni Water Cotttao 


18?3-8n „ 

Po. 

.•* 

055 

18 

Dliiilnwnt . • 


1884-86 „ 

Do. 

1.11C 

7,001 

19 

.Tnorn • • 


18!)2-H3 .. 

Do. 

2.1C3 

0.008 

20 

Sakr.iwa 


1891-02 „ 

Po. 

3,267 

1,173 

SI 

Ghntn Shnmsnhad 

• 

1883-89 ., 

Po. 

... 

1.079 

S3 

Man . • . 

■ 

1801 -02 „ 

Po. 

703 

312 

23 

Dangochn 


1838-39 ,. 

Po 

7SS 

2,551 

24 

Shalioliokiia • • 


1888-99 .. 

Po. 

10 029 

I.BmI 

So 

Otilinosa • • 


1800-91 ., 

Po. 

... 

2,030 

26 

D.ihinn • • 


1803-0i „ 

Po. 

23 

4S 

27 

Nand Itainpur Fas 

• 

1803-04 „ 

Po. 

25 

0 

23 

Kind • . • 


188n‘9G „ 

Po. 

... 

4,030 

SO 

'rniiru-.Inlanli Itoad 


180C 07 

Po. 

2.C03 


30 

I'nlieri - • 

« 

180ti-97 „ 

Do. 

100 

007 

31 

S.ilirns . • 


1900 97 „ 

Po. 

137 

1,104 


ItEMiBES.' 


Mr. JO. 
MoGregor. 

11 Kov. 01. 


1 Amount spant in famino not 
1 sbown. 


19, con spent on rennira only 
(original cost not Icnonn). 


Charges met from roads. 


1. <J. {The Preuilfnt.)—Ynn ftrainrliargo of the biisds 
in Ourgnoti, 1 nnderetand ?— Yes, 

2 . <J. Do yon hilongto the Public Worhs Depnrlment ?— 
Yes. 

3. Q. IIow long have yon been in Gurgaon f — ^Fourteen 
yc-ars. 

4. Q Wi'io yon there vphilc the bonds were tnidiT tho 
Public Works Uepiirtinenl ?— Ko, they hud lii-en taken over. 

G. Q. Ton clafsify irrigation svorks, cuiistruclcd by Uio 
District Hoard, under fnnr heads; Hu. Ill 1* protcciiye 
hundn for i.topi>ing the ilopn*it of sand silt on Tilliigi' InnCH. 
Aro these deimsiie n eeiious iiuiennce ?— Yes, nt the bt«o of 
the hills Unre arc Isrgo mnd drifts. 

0 Q. Ilcgiilsr drills of sand ?— llicy are regahir s «id 

hill«. 

7. Q,. Do yon find bunds s'lcecsslnl In slopping llu’m ?— 
Yes. 

8. Q. ITi'ff high nre tlieeo Imnds f— Oiiejii 45 feet high 
and protects ten or id-vcn villaues. tin re is n lot of "nnd 
between the hills which filled the hoirow pits !10 to tO feet 
deep, in cno year. 

0. Q. (jVr.Jfi&e/son )— The Band is carried by wnlcrf— 
Yes. 

1C. Q. (ZVi* PreriWcnf.)— Is it ever wrried by tho oir f 
—Yes. 

11. Q. To-: MV in yonr notn “ along the Innks of Hi® 
nnllnliB on wlih-li bunds havn been eonstrnelcd th'- water level 
bos iismi for miles nliniist np to the eiirraro. In tho famino 
of 1890-1900, til" vilUgcra of Pnrilpur, Tigrs, JIcdiiwn«, etc., 
dug kaehrha veils along the hanks of tho iuiIIhIi which 
gavo tlinm a gooa supply of water nnil roino ol the villagers 
had excidlenl CTOps.’’ Dating thnt famine svns tlinv nlwn}s 
w.ster in these pl.accs F — Yes, in fact there was nlwo^B n 
flow of water in the centre of the nullah. 

12. Q. Where did tho water come from ?— It was per- 
colation from Ihii Gliatii Dund. 

13. <2. And the water was flowing on tho surface f — Y'es. 

14. Q,, How mneh irrig.stion was done there by thrso 
means P— About four to five square miles of cnltivatlun wiis 
done by haeheha widla ond leakage srator. 

15. Q. You bad n good deni of distress in Gurgaon P— > 

Yes. 


Ki. Q. flail yon oxlensivo works P—Tho»o bunds were 
improieJ oud otherB nmde. iueffrejer. 

17. Q The result was illstinotly thnt they managed to 11 Xov. 01. 
Kcepirrigatiiin going r— Yes. 

IH. <2. Is the (ilmln Dunilthc onlv one in which there 
is this satnrnliim i f the soil ?— Xo, there ore similar cases. 

0 1 five (T six strcnins. 

10. Q. In nil of svlii.d', there is this percolation P— Yes, 
nltv»Ts \viiero Iheic is di fined drninngc and n bund hotwceii 

two lull-. 


-0. Q, Do yen think the same thing cenld ho npplird 
to strenn- hke the Jrnrknnihi P — Yes, my experience is thnt 
the fiist year peicointion is lery great; inn year or so It 
iii!areaB>s nnd llie water then p-ieolnlos very slowly, but we 
alw.ays fii.d water in the siib roil near the surface. 


21. Q. Whore theni is no bund the water is not near the 
surf ICO ?— Nil, the erection of these bunds keeps up a con- 
stant supply of Biih-roil water. 


‘T’ V''"" "'.7'«;'").—ir'>w far from the stream does 

tho band nlTect the wells ?— Eight to ten miles rigiit and 
left. 


23. Q. Wlmt is the height of tho Imnds P— Some .10 feet, 
some 20 feet, it depends on wlioro you Imvo tlicm. 

21. Q. In nn ordiimty flond season nre tlie tanks behind 
the bunds full of water f— Yea, up to tlio high Hood level. 

25. Q. You Imvo got waste weirs P— Yes, nnd irrigation 
sluices. " 


20. Q. Had yon water in them in tho Inst year of 
famine?— Y’es. 


11 1 y.P '"Pr'y we 

could only iiold up hnU tlic full hupply. 

29. <1. In n year of oxtvenio drought could yon hold nn 
halt the full supply p— Yes. 


20. Q. When docs Hint disappear P— Hy the first of Octo- 
ber for irrigntion down stronm ; goncrolly tho inside of the 
ba-lu is given up for cultivulion. 


39. Q. Wlmt dn they grow in it P— Gram, wheat nnd 
barley, hut mn-tly gram nnd wlicat. 


31. <2, How deep arc these kaeheha wells you spenk 
o£ P — Kino to ton feet deep. 
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hfr J> S2- Q* D® Mrtral years ? — They lasted bU 

JJedrejor. thiongli tUo famine ; tUia year they will renew theai i 
__ ' espeot. 

11 Nor. OL 33. Q. Ton raise sDgar*eanel>y means of these bonds f—. 
— — Ytt, that lias been done since tbs constinotion of the bands, 
not before. 

34. Q. What proportion of the popnintion was omploj^ed 
on famine labour in the Oistriet? — Three per cent., you 
cannot say the Gnrpnon District was famine stricken, the 
Benrari Tahsil was famine stricken, four tahails were not 

35. Q. Were yon consulted about this famine pro* 
gramme P — Tee, as regards my distriet. 

36. Q. Did you approre of the proposed works ? — Yes, 
they wore proposed by me in the first instance after which 
I was deputed to draw up the projects. 

37. Q. A great number of the population of Oiirgaon 
were enabled to go on with their agrioultnral works nil tbs 
same during the famine ? — Yes, but a lot left and went to 
the North-Western Prorinees, because the wells are braelcisb. 

88. Q. Yon say in yonr note "a great deal more might be 
done to utilize water in the Olinta nnllah by the con-traetJon 
of Welle and either lifting the water by wind power or ky 
water lifts worked by bnllocbr, the lift from the bed of ti,o 
nulhih to high ground lore! is not more than 13 to ig 
■ Amt ’’ yam a'gnr jeam wind jtownr jppilied jn tj,}, 
country t- No. 

39. Q. You say again " there ia auQieient water in yko 
snh*8oil to iixigate the land of a number of Tilingca if 
nrrangvmonts could be made for the construetion of Wc]]] 
and mting the water." Why are inore_ wells not oon- 
strnoted? — The nullah hclonga to one Tillage and they 
refnse to allow another village to enter on their lands. 

40. Q. Yon could not construot wells without opposing 
some body P— No. 

41. Q. Do you think Goveroment should dig wells p. 
Yes. 

43. Q,. llTint would they costP— Hs. 400 toBs. oQoa 
well. 

43. Q. Do you find that the Distriet Boards interest 
themsslTes in the question oris it the Deputy Commiesioncr. 
Would the District Board tnko it up if the Deputy Com. 
ffiissioncr was indifilerentP— No. 

41. Q. You sny *' the onnstrnction and management of 
bunds can bo more easily and profitably undertaken by the 
District Board than by the Public Works Department for 
tbe simple reason that the Distriet Board employds arc 
more in touch with the peoplo.” Is it not the case that tho 
Gurgaon bunds fell out of repair P— Yes. 

46. Q. Tliat was before the days of the District Boaidg f 
—Yes. 

46. Q. Ordinarily would the District Board really in. 
terest itself in the matter?— Yes. 

47. Q. Now aa regards the wells, supposing it 
arranged that they ehould be put in common ground, wooifi 
the people take iakavi adrancea for them ? —No. 

48. Q, Why ? — ^Tlio people of other villages would haro 
no rights in them, only the people on whose lends (be 
wells ware to be conetruoted would have rights. 

49. Q. Do you think for this hind of work the Disttlot 
Board is not a bad maoliineP— No. 

60. Q. Con yon propose many new bunds P— A number 
of new bunds Imvs been proposed. 

61. Q. Who initiates proposals for new works P—llq,e 
Depnty Commissioner, 1 lay them before him. 

62. Q. I suppose tho land-owners who are interested 
come forward P — ^No ; a report is drawn up sbowing itho 
will benefit by tbe proposal. 

'63. Q. You work ont tbe designs and estimates P — Tee, 

64. Q. Is there any delay in getting sanolion for as mitcy 
works as are required P — They are gnnerally sanctioned kj 
tbe Distriet Board and go to tbe Deputy Commisaioaec, ^ 
66. Q. Do they borrow any money P— No. 

66. Q. Are the Works you propose entered in the relief 
programme P — ^They have not been inoluded, 

67 ^ Do yon think any of these works are suffieleatiy 
promising to he undertaken as soon as yon get the moQgy, 


or would it be better to keep them in reserve for employing 
famine labour? — ^Xhey ace not good euongh to spend money 
on, except os famine hihonr. 

68. Q. All Tour estimates are anbmilted to the Breentive 
Engineer F— Yes. 

69. Q. Who IS be ?— The Bxcentive Bogineer of the 
Delhi Division. 

60. Q. Does be came round and inspect p— Tes. 

61. Q. Hare the items shown in your list been worked 
ont P— Yes. 

62. Q. (dfi*. TTiPsob)— I n mating these bands that yon 
have made, wore yon aa{»rviied by the Fablic Works De- 
partment ?— Tho BxeontlTo Engineer came round nnd 
inspeoled the work nfter it was finished, not during the 
ooDsimetion. 

63. Q. Did he inspect tho site before tho bund was con- 
Btmeted P— He oame ronnd and made an inspection to see if 
tbe project should be taken up. 

_ 64. Q. And as regards repairs of bnnda P — That we car- 
ried out onrselres. 

6S. Q Have non always got money to carry ont the 
necessary repairs? — ^Yes. 

06. Q. The Gnigaon funds are jwetW well off ? — ^Tcs. 

67. Q. Bven in years of drought yon have no difficnlfy 
in gcltini; fiind"f — ^Aro necessary repairs ever allowed to 
stand fiver? — We have not always found funds for tho 
necessary repaiia. 

68. Q. Have yon orer bad to delay the eonstmclion of 
hands? — ^No, but in tbe constrnotiou of channels there has 
been delay. 

69. Q. Is there afiy diliicnl^ about these bunds' P The 
low ground behind the bund is likely to bo silted np P — That 
happens in one or two plarcs only. Bilt is only brnnglit 
down when there are sand drifts at the base of the hills. 

70. Q. Where there ia a great deposit of sand year after 
year, in prooess of time tho whole of the low groond behind 
the bund will bo silted np? — There is nodiiEcnlty about 
that, it-will tako a long time ; the faraor is g‘.nd when the 
silt, comes down ns it benefits him. 

71. Q. In the conrso of years the gronnd behind will get 
levelled op to tho top of the bund, will it not ? — No. 

72. Q,, Have the peoplo been damming up the email 
ravines in tbe same way P— Ycs. 

73. Q. Individual cnlttvatore dam up small ravines at 
the foot of the hills P — Yes. 

74. Q. Making a sort of terraoo caltirotion P — ^Yes. 

76. ©. Have yon noticed nnv ennsidorahio amount of 
damming of tbb sort by individuals P— Very little, only one 
or two o.iseB. 

76. Q. On making now bnnda have any objeetions been 
made by tbe people wbo tbongbt tbat tbeir lands bad been 
damagra by them ? — No objection was made. 

77. Q- Id a dry year would not tbe people in the low 
ground like oil the vrater they oould got P — The water does 
not spread ont, it flows in a defined chanoel. 

78. Q. With refrionce to what yon say in paragraph 3, 
that would mean taking np land ; wonid that not cost 
a lot of monev P — Yes, if it had been done in the Gist 
instaneo it conid have been done ohcnply. 

79. Q. Conid the District Board buy np the land F— No ; 
it would have to be done by Government. 

80. Q. Would it' pay P— Certainly. 

81. Q. These works ^ave bronght tbe water'Snpply under 
control very ronob P— Yes. 

83. Q. And added ooneideiably to the ptodoco of the Dis- 
riotP — Yes. 

83. Q. Yon say *' a great deal mdre might he done to 
utilize tho water in the nnllah by eonitrnotieu of wells and 
either lifting tho water by wind power or by water lifts 
worked by bullocks*'. How far will yon send tbe water P — 
Four or five miles. 

84. Q. Would not the percolation be such that BO wnleT 
would be left so for off P — No ; 1 don't think so. 
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Supplementary Memoranda, etc. 

(1) Mb. P. J. Fioab, Deputy ComuissioneT. Hoaliiarpnr Distriot. 


A . — General. 

1. Montgonieiy DiDlrict. 

I carried out the scttlomont of tnheih • Dipnipur and 
Pahpaltnn from 1891 to 1800, and within certain circniu- 
scribed limits laid down for mo by GoToriimont and tho 
Financial Commissioner in ISDJ-OO a pachal reeision of tha 
settlement of tho Dot circles of tnhsila Montgomory and 
Oiicora which had boon eifeotrd in 1882*04. For a period 
of lAout six months during the above years I was Dopnty 
Commissioner in addition to bring Settlement Officer, 

. S, I have no availnblo monthly fipnres with me. Tho 
average annual rainfall for the twelve years 188C-87 to 
1807-08 was npi'mximntcly 105 inches. Tho bulk of this 
fell in the months June to Septomber inclusive. 

3 (1) — (•!), I do not consider that any obstaelo to csten* 
sion of irrigation can be considcKd to originate in any of 
the matters referred. Population is apaise but would eer- 
t.xinly increase rapidly with the extension of effioient canal 
irrigation. 

3 (6). Tlio supply in the existing inundation canals is 
nndonbtcdly uncertain, and, therefore, of conrse pro tanto 
prejudicial to succes'.ful ngricnltnrc ; at the same time it ia 
far better than no irrigation nt all. 

5 (6).' Tlic supply of capital to the Indian agrienliurisia 
is of conrse a nnivers.illy pressing prnhlcm. I do not know 
tliat it is less aente in Slontgomep* than elsewhere. Becent 
legislation will accentuate the inoblcm still farther. 

I wntild refer to par.'igraph dO of my Settlement Boport. 
I think that ill the part capital cn'cnditnio on wells and, 
e-anal w.itiTeourafa has been a eontnbntory canso of agricul- 
tural indebtednees. 

3 {")— (S). I do not aitach mneli of any weight to 
tbesj causes ns ol>stBclcs of the kind indicated. 

4. . The system of protective well leases adopted fur 
itahsi’l" Dipaipnr and Pnkpittan Is fnllv dcacrihed in para- 
'graph 88 of (lie Scttl-ment Ueimrt nnd 1 nc^ add nothing 
here. The (insnclal rc-ults can be seen in the table in 
paragraph 101. 

TJio roles relating lo fixed srcll assessments in the Bavi 
tafasil.s (.Montgomery and Qugera) will be funnd in paragraph 
69 of the above report. 

The mass of the tenants in the distriot are more or lees 
migratorv tenants-ut.irill and it is extremely rare for them 
to cITce.l nny Iroprovcmenls either in the way of extending 
irrigaiiun ur otherwise. 

6. So far as my experience goes, except in the ease 
of the settlers in the Bohag Para Colony, loans arc taken by 
land-owners to a very limited extent. Tlie needful 
capital la mainly raised by loans from tho money-lenders. Tlio 
latter finances the xainindiirs in other matters and no doubt 
meets n pressure on him to prevent him from rcsorliug to 
Government for capital lo be spent on iinpiovcmonts. 

Tlio xamindar perhaps not nnnntnrnlly prefers lo be 
fionijcrd from one source rather than from several. 

Further, a loan from the Sirknr generally involves petty 
and annoying friction with the Siikat’s underlings. 

Tiio recent legislation In regard to land alienation 
will, I confideiilly nntieipate, encourage more frequent 
resort to Government for iinaneial assistance. 

6 (1) — (C). It is difficnit hero to give answers apart 
from a coiisideratinn of the financial osjicet of thoqnesliona 
involved. Any relaxation in the terms on which advances 
arc made will of course tend pro lanta to populnriie them 
more especially now that the zamindnr’a credit has been 
Inrccly restricted. The latter fsel seems to mo to render 
some such relaxation highly advisable if not ossential. 

Tnniing to tho six rccommondations netiuilly enu- 
merated, 1 undemtand No. (C) to mean that the grants 
would he made gratis and of course fceo of interest. I do 
not cmisidor that it would he advia-MIc to adopt tlio grant- 
in-aid system generully, though power might usefully bo 
taken to apply it in spcctnl eases where it might bo shown 
to be needful ur very nuvieable. 

1 am not in favour of No. (6). 

Punjab. 


No._(4) is provided for under Provincial mica and total 
remission under tho oircnmstnncSH indicated wonid no doubt 
be generally sanotionod by the C'oiiimiasioncr or Financial 
Commissioner os the case might he. 

No. (3) is similarly piovidcd for by Provincial Bulo 10. 

There is, I think, much to bo said for No. (2) if combined 
with a snitabio shurtening of tho period of repayment or 
esen, in view of tlio new conditions of agriuiiliiirnl credit, 
nlthont it. Cobniel Grey, Superintendent of the Unhawal- 
pur State, has. I believe, sliown aritlimctically that advances 
free of interest can ho made fiiinneially profitablo to the 
State if enhnneed nsscament he taken into account. 
Itomisaian of interest on ngricultural loans would of conrse 
necessitate a reduction in the rate of interest charged by 
the Govcrimiciit of Imlia in rrspeet of tho outstanding 
nminnl balance of the Provincial Ijonii Accuiiiit (Civil 
Account Code, Article 128). No. (1) is in several respects 
cognate to No. (2) 

The extent to wliieb from a financial point of view 
interest cin ho reduced or altogether remitted depends, it 
aeems to me, largely on— 

(i) the extent to whioh Government of India will 
I educe interest on Prorinoinl Loan Accounts ; 
(it) the extent to wliieb the period of repayment can 
be curtailed. 

Provided that snob curtailment is not too great. (2) 
would, 1 think, be far mote ellcctive than (1) in populariz- 
ing advances. 

6. Yes, so far ns my OTpcrlcncc goes ; it being under- 
stood that the “ reniainitig enltirntioii " itself noii-eannl- 
irrigated and at a consideriiblo distam-o from the cannl- 
irrigated tracts; and that the irrigatiun referred to is canal- 
irrigation. 

A notable InsLanee is the cfTcot of (he Clionnb Canal in 
dranlng eultlvators from the Knvi (Gugem and Montgomery 
taliMls) of the Montgomery district. This process combined 
with b.ad seasons has temporarily ruined the tract under 
refereoee. 

As reg.irds desire for extension of caiinl irrigation there 
nre, I should think, few tracts of the Soiitb-lVovtoin Punjab, 
tlic penplc of which would not eagerly widcomo aueb an 
extension. 

B.— Canale of eonlinuoue Jlote. 

7 — 11 nnd 18 — 22. There were no canals of continnoua 
flow in Montgomery during my period of service there. 


C.— Canale of intermittent flote. 

12. So far ns the Montgomery district is concerned I 
take tlio question to refer to tho— 

(1) Upper Sutlej Inundation Canals comprising tho 
Kntiirn, Kiianwoli and Upper Sohag ; and 
. IZ) the Lower Soling and Pam rnnnlr. 

Tlic information required will bo fonnd in considerable 
detail in (1) the lost edition of the Montgomery Garoltccr 
nt pages 11-16, 118, 122, 207 and 208; (2) the Pinal 
ileport of the recent scltlcmcnt, 1803-80, pages 3, IG— 18. 

D.—Tanle. 

23—33. There are no irrigation tank in tho Montgomery 
district. 


B.—TTeUe. 

8-1 (1) — (7). Full information will be fonnd nt pages 
118 — 121 of the last edition of Ibc Montgomery Gazetteer. 

The wntcr-snpply in wells nt a distance from the canals 
may generally bo olns<ied na moearions. It is very liable to 
fail or diminish seriously in ary years. There are of course 
the usnid variations in water-supply owing to dilTorcnccs in 
the water bs.ving strata. 

35 (1) and (2). See page 122 ot Montgomery Gazetteer. 
Without (a) wells and (6) canals, bnrnni cnltivntion is 
pos-iblo only in depressions so aitnated na to receive local 
drainage ; it is by no means possible anywhere and cvory- 
wliere even if aoil Is moderately good. Again (a) depend 
for cffioiency'oii (6), 

Unirrignted dofasli oropa arc rare if not unknown. A 
woll, if suitably helped by a onnnl, enables a eonsidcrablo 
area of dofasli crops to bo grown in tbo vicinity of tbo well 
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Mr. P. J. 
Fagan. 
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3r^ P. if. CTlinder. Amotip indDstrions tribes, snob as Wsins sad 
It auan . Jtamtolis. these dofasli crops ioclndo vegetables and tobacco. 

Otberniso, I do not Jcnoiv that the presenco of a srell baa n 
Ter; marked inSnenco on tbo qaalit; of tbo crop as 
regards value. 

35 (3). Effcetive arell irrigation of course tends to 
increase tbo ;ie1d of crops both as regards gram and sttaw, 
cbiefl; in years of scanty rainfall or of drongbt. 

In years of ample rainfall if there bas also been a good 
supply in the canals tbo strain on the vrells is muob light* 
cned and \re11 irrigation contracta. 

36 (1). Tha table at pages 161 and 162 of the 
blonigomery Gazetteer irill supply the needful information. 

Chahi indicates a crop receiving vrell irrigation alone. 

Cbabi-nahre indicates a crop receiving both canal and 
n’ell irrigation. 

Banni indicates a crop entirely dependent on rainfalL 

The fignns refer to a normal crop in a normal year. 

36 (2). In a year of drongbt the average batani 
yield would be not more tlian a qnarter of that shown, 
very probably less. It wonld be confined to depressions 
only. 

37 (1). Cash rents are praetioally nnknown in 
Montgamety. Details of tbo rates of pradnee rents in 
varions tracts will be found at page 100 of the Gazetteer. 
It will be saen that the rat o for well-irrigated crop! is 
generally less than for banni crops. This is dne to the 
greater labonr and capital needed for well anltivation, and 
is of course eoanteibalunced by the more abundant yield. 


The estimated sverage cash rakes of half tbc landlord's 
* S.r., bla net. share of prodnee* of different 

L o «. clssscB of cnltivatioa are compared 

for the the Sntioj tahsils in the table in paragraph ra at 
page 68 of the final Settlonient Ileport. 

37 (2). These rakes constitnto the theoretical 
standard for the revenue rates, wbieb, however, in actual 
practice are pitched considerably below them, 

88 (1). No. 

(2)- Difiicnlty is frequently experienced in reading 
a saitablo eubstantive for the foundation of the weil-qylin- 
der. Owing to tbia and in order to avoid the cost of a deep 
shaft the iwlinder is often allowed to rest in all unsnitable 
stratnm with the result that the well more or lese quickly 
falls out of repair. 

No assistance, so far ns I am aware, has been given 
by Government or by local Bodies on the lines indicated. 

I am inclined to think that tbc Irrigation Eeport might 
be able to give usofnl advice and assistance. 

39. I have dealt with this matter in my enk 
evidence. 

40. Tompotavy welts are not common in blontgomoiy. 
The depth to water is, I ibink, generally too gicat. There 
are a considerable number of nnlined on partielly Iked 
1‘acfiefia wells, but theso are intended for more or less 
permanent irrigation. 

1 do not oonsider that mnoh of nnytbing is possible, or 

S erbaps advisable, so for as Monigomeiy is ooueeriied in the 
ircetion of encouraging the excavation of teinporaiy 
kaeheha wells in years of drongbt in tracts not served hv 
canals. 


(2) pAKSit Habi Eissak EAtn« Settlement OlBeer, blnzaffiirgarh. 
*4. — General, 


Pandit 

Sari 

Kishan 

£aitl. 


I. Q. blazaffargarli. 1 have been Settlement Officer of 
ibis distriot eince 7tb August 1898. 
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3. Sparsity q/* yiepufaftbn.— The population is dense 
enough for exteneion of cultivation to a considerable extent 
if sutfieient water is available. There is. however, a limit. 
For example, the whole of the Thai could not be brought 
under the plough by the inhabitants of this district and 
cultivators would have to be imported. 

No. For plongb cattle, the people of this district 
draw mostly upon the Province of Sindh nod tbero teems 
no likelihood of tbs supply lemtuning short of the 
demand. 

No. blannre is not seeded for kbuif grown on 
canal water and tbo cattle that would have to be kept in a 
oiinal'irrigatcd tract would prodnee sufficient manure for 
tbo rotu crops that have to be manured. 

No, The soil in, the parts when canal extensions 
can be made (in fact tbronghont the whole distriot) is 
particnlarly suited to canal irrigation. 

No. The^ supply of the inundation canals is not 
very uncertain in this district, and even if they run forfonr 
months in snmmer, the supply is sufficient for the existing 
conditions of egrionltnie. 

binch capital is not required for exteneion of 
cnltiration on tbo canals. A man begins by sowing kharif 
crops on oanol water alone. Having made a little money 
be Binke a well. The most important expenditure is that 
on sinking a welt in order to assist canal irrigation, and for 
this a more liberal provision of funds for takavi would be 


a great advantage. The other crops genemUy sown on 
canala are not so expenaivo excepting sogaroane which the 
rioher landownsra alone attempt to grow. 

_No. As cnltiration in the secured tracts of this 
district depends mostly on canals, the rent rate for extend* 
ed oanal irrigation is not higher than that charged on 
similar lands in the neighbourhood. The proposals that 1 
have made for assessing extended canal irrigation arc very 
moderate, and I do not think any one will hesitate to extend 
cultivation with ranal water merelv for fear of the assess* 
moot which be will have to pay. Extension of cnliivation 
on holdings that have been assessed as canal irrigated will 
pay no enhanced assessment. 

I epprehend no other difficnltics. If there is anything 
which the people dread, it is the last oeonpier's rate proposed 
to be snbstitnted for obber (statnto labour for clearance of 
canals). But if the rates proposed by me are sanctioned I 
believe people will not f eol them heavy. 

No. irriBotion works of any magnitude are now 
oonstractea in this district with private capital. No 
remissions aro granted on that account and none seem to ho 
needed, 

Boans nnder the Band Improvement Iioans Act arc ' 
taken for sinking wells, hnt the money allotted to tha 
distriot nnder this bead is very smsll. If n larger provi- 
sion was made, loans would be taken more freely. I would 
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Tecotnnend Iba {oUo\nng measures for encooraging 
loans; — 

(a) Eednco the interest to onc*lialf> 

(i) Partial remission of the ad ranee if tbo anb-soil, 
under the iroU has tnincd out to be bad and if it 
has not been possible to 6x tbo rretl oo eatisfaetory 
ground even after incntring odditional oxponaoa 
on sinking it unnsually low. 

(e) Extension of tbo period of repayment if necessary. 
Total remission of the interest or capital is not 

' needed in this district. 

6. Not much. I have not como nerors any marked in- 
stance. The people are very keen on having canal extension 
all over. The people of tbo Thai nro simply dying for canal 
water, and the Kemindars of other inland tracts also try their 
best to havo canals extended. 

' JB. — Canalt qfeonltntiaut/loto. 

7 and 8. tVith the exception of tho lirerain tmefa 
where the lands ore flooded by the rivers, and tho Tlial 
which is beyond the reach of the existing canals and whoro 
crops aro raised on wsUs alone, tho enltivation in this dis> 
trirt depends mainly on canal water. It is, therefore,^ difli- 
cnlt to wake any comparison. Tho elialii irrigation in the 
Thai is extremely small and may in tho event of tho con* 
etroction of a largo canal bo neglected .altogether, 

0. Almost nil the canals In this distiiet though built 
originally by tho people tlicmselTcs now belong to tiovnm* 
ment. Tiicre is only uiie private canal, and on that tho 
otrner of tho canal doo-t not clmrgc the irrigators anything 
for tbo price of water. The clcnmnce of canals h.aa hitherto 
been effected by •tntntc labouri bat the question of _ substi* 
tuting a cash occupier's r.ita in lieu of this labour is under 
consideration. As t have said before, there is little onltiva. 
tlon in this district witliont the help of canal water. In 
holdings which have the adv.rnf age Mth of a welt and of 
canal water, tho rent paid on clinhi enltivation is nsnally 
the same ns that paid on chahi or chnhi nahri. In tracts 
which are beyond the reach of canal irrigation UiO rent paid 
on chahi enltivation is u-nally ^ of tho divisible produce, 
while on tho canal irrigated lands it is generally Jrd. No 
roparato water advantage rovunuo is charged in ibis dis- 
trict, the whole of the revenue on nahri lauds and Jrda of 
that on ohahi nahri lands being credited to the Canal 
jbcpvrtment. Alt unaisesicd land which is broken up here- 
after with the aid of canal water will pay a water ndvaiunge 
rate of 10 annas per acre. (This bss been sanctioned fur 
one tahail and will probably bo eanolioncd for the other 
tahsils aa well.) This tvnler advantage r.ato will he charged 
on the area of matnred crops every year. 

10. Tho tenant generally incuts tbo initial expend!, 
tore in tbo way of clearing tho land constructing the water- 
conrscs and sinking a well. If he does so he iisnally gets 
the proprietary rigbfa of half tho land so cleared (adhlapl). 
If the owner incurs the expenses no cuncu-siou is made to 
the tenant. 

11. No dclerioriition has apparently resulted from 
irrigation of the soil without maunre, apparently because 
the laiida aunn with kharif crops with manure ore allowed 
to remain fallow during the rahi and grow strong enangh 
for a crop in the aaceeeding kharif. In certain low-lying 
tracts, excessive irrigation liss resulted in w.sler log^ng, 
hut this is one of the ennaes which Imre brought aliout the 
water logging. These causes wero explained for one tract 
in paragraph 12 of my Aa-eesment lleport of tho Sinan- 
wan Tatisii. Jlrielly the sot of the river, tho low level of 
the lomls, the flowing of water in oanals higher limn the 
ground level rxccs-ive irrigation of rice fields all combino 
to eaiikc water logging which ie largely augmented if thcro 
is a heavy fall of mm. During the past two years the 
rainfall has been small and a very successful atlompt has 
been made to ecnnomir.o the supply of water in those tracts 
with tbo rcstiU that water logging has diminidied to a very 
considrmbir extent. 1 have bad no cxpcriciico of dtaiuing 
irrigated lands. A sehemo for draining one of Ibo water- 
logged 'tracts in this district was eontomplatcd, but was 
given np as it was found impiaalicablo. 

18. Tliis question is identical with question 7. 

Id, If the supply of water in inundation canals 
eommcncea late, it oceomes impossible to sow Indigo and 
cotton, and if it ceases tea early tho rice crops dry up. And 
these nro the three most important of the nahri kharif 
crops of this district. 

16, So far ns the kharif is concerned the canal 
supply la snpplcuentcd hy irrigation from wells in respect 

' Fnnjab. 


of cotton and sugarcane, t.e., tho land is watered from wells 
before the oanals begin to flow and after they stop. For 
tbo rahi, the oanals supply enough water for ploughinga or 
sometimes for sowings. After thot wheat, barley and other 
rahi oipps have to bo watered from walls. Gram, peas and 
miissnr, whioh are usnnily sown ns double otopa on rice 
fields, require no well iiiigation. 

16—19. Those aro identical with questions 8—11. 

20. Gilt clearances,' etc., nro eficeted by statute labour 
at an averago rate of sliglitly over two Inbonrors per aero 
per annum, the nominal valne of which is rather more than 
8 annaa per acre. Tho absentees pay a fine of 8 annas per 
labourer. These lines arc constituted into a fund called 
Zoi^i-Naghn, which is utilized for works connected with the 
maintenance of tbo cnnala. TIio system does not work well, 
and it is oontomplnted to snbstitute a cash occapicra* rate 
for it. 

21. Almost all the e.'inals of this district wore oon- 
s^cted by irrigators nnder tho gnidanee of mlcrs for the 
time being. Ever since annexation, however, the canals have 
been nnder the niaiiagemcnt of Government end since 1870 
they have been nnder the obnrgo of an Ezeentivo Engineer 
of the Irrigation Pepnrlment. 

22. No. This lends to oomplieations and nismanoge- 
meat. 

JS.—TFeUt. 


81. The district is divided into three tahsils and each 
tahsil is aub-dii I.'ied Into assesarnoiit eirolcs. Taking all 
tho three tahsils together there aro tho following assess- 
ment circles ; — 

The Thai oirele ; 

Tho Thal-Naliri circle ; 

Tho Pakha circle ; 

The Sindh circle ; 

Tho Chenah cirole ; 
and the Chahi S.vilab oirele. 

(1) The average depth of wells varies from circle to cirole 
and froni een-tm to season. In winter tho luvol of aub-soil 
water ainks, while m summer when the rivers are in flood 
and the ciiimls aro running tho w,ater level rises in some 
places right up to tlia snrfacc, Lesving exceptional olr- 
ciiraatances out of a'-coont the nvernge depth of permanent 
wells may ho t ikcn as varying from 6 to 16 feet in the 
Sindh and Cbcnnb circles, 10 to 20 feet in tho Fakka, 8 to 
16 feet in the Chnhi S.ailah and 20 to 80 feet in the Thai 
and Tiial Nahri circles. 

_ (2) Well water in the Tlial and some parts of tho Fakka 
circle ia more or less brackieh, but after tho well baa 
worked rontinuoiisly for eomo time tho aalino taste grows 
less and less acute. Tlie water-supply ia limited and if a 
wi-H i* worked beyond a certain limit the water fails. Tears 
of drought arc more common in this district than years of 
good rain fall and what has been stated above refers to 
ordinary yt-irs. In years of good rainfall tho water 
supply Inorcasea temporarily and at the same tiino there ia 
less demand for irri^tiUD. 

(3) The nveraco cost of constructing a well is from 
Ks. 200 to Us. 300. 

(d) A pakka (masonry) woll is supposed to last a hundred 
years, but whilii there arc old wells which have lasted for 
over a hundred years, the new ones are known to collapse 
inaeh sooner. This is prohobly due to a false economy in 
making the walj of the well thinner and taking less trouble 
ou fixing the bricks. 

(5) ‘Water is lifted cveiywhoto by means of tbo Persian 
wheel. 

(6) The average area altochcd to and commanded by a 
well is I— 


11 acres in the Thai ; 

20 or 31 in the Thai Nahri ; 
from 16 to 22 in the Pakka ; 

„ 13 to 22 „ Sindh ; 

„ 17 to 21 „ Ohenab ; 

and 11 aores „ Ohahi Sailob. 

(7) Tho OTcrago area irrigated annually ia — 


13 acres in the Thai : 
13 or Id norea in tho 

10 to 14 II I, 

10 to 1C ,, II 

13 to 18 „ ,1 

and 8 „ „ 


Tlial Nahri ; 
Fakka ; 
Sindh ; 
Ohunnb ; 
Chahi Sailab. 
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35. As I bare eUtod before most of the robi crops 
depend in this district oo _ well irrigation. A cnltirator 
con never be sure of crowing wheat vhiob is the most 
important crop in the district nntil he bas a well to depend 
npon. SVithont well water it is only possible to grow 
cheap mhi crops like gram, peas, etc. 

36. The yield of purely naltri ntbi crops is nsoally 
mnoh less than that of obabi nnhri crops ond the 
difference is more apparent in a year of dro^ht In years 
of good and timely rainfall crops unassisted by wells 
iloniish just as well as those irrigated from wells. In the 
Fakka circles I havo estimated the annual valna of the 
aTerogo outturn of chahi nnhri and nahri lands as 
below !— 

Chahi Nahii. Nnhri. Difference. 
Sinanwnu ■ . Ss. 12 Bs. 9 Bs. 3 

Muzaiforgarh . „ 14 „ 10 „ 4 

Alipnr * * „ 13 ,, 11 „ 2 

1 hare noted the diffrrenco above. These figures relate 
to an average of normal years. In a year of drought the 
diOerence would bo still greater. 

37. The euUirator docs not' pay the owner any addi- 
tional rent on account of well irrigation. Indeed the rentof 
entirely well irrigated lands is usanily mnch less than that 
for Nahri or Sailab lands. Nor does Gnvommrnt charge 
anything eztra for 20 years after the conetmetion of the 
wells. After the expirr of this, term the nbiana (lump 
ssscssmeiit for each wall] is charged in ,the oirolcs under 
fiuctnating a-sessment, which, according to my piopoeals, 
will never exceed 8 annas an acta of irrigation. In the 
circles under fixed assessment no new assessment is imposed 
during the term of settlement. The lamp assessment in the 
circles under flactnating assessment is paid irrespective of 


the area irrigated as long ss the well is in working order. 
When it falls out of use no abiana is charged. 

38. No dlfficullv at all is encountered in the matter 
of finding water. But difiicnlty is sometimes mot with in 
finding a snfdeientiy hard stratnm to rest the foundation 
of the well on. A well resting on soft sand sinks from 
year to year and gets damaged, while one resting on a very 
hard stratum of some sort of alay foils to supply snfiScient 
water. 

No assistance has ever been offered hero by Govern- 
ment or by local bodies in the shape of export advice. 1 
think it is worth trying. The best plan woold bo for the 
District Board to employ an export with boring tools, eto., 
who should go round the district and toll people intending 
to sink new wells bow deep the water level was and bow 
deep they should sink the well to find a suitable etmtum 
to rest the foundation on. Perlisps it would he , best for 
the Director of Land Becords and Agrlcnlture to employ a 
few aneb men nnd send them from district to district, the 
^strict Boards paying the expenses. In a year's time it 
wonld be possible to see whether the measure is or is not a 
success. 

Sg. No. People wonld not like it and wonld strongly 
object to snoh philanthropy. 

_ 40. Temporety wells am constructed only in the 
riverain ciroles where thoy help in years of drought or poor 
fioods. They do not last long. They can bn encoutaged 
by granting protcotive leases for them', and I am golng.to 
propose that temporary wells of a somewhat improved 
form should bo granted, protected leases for terms not ex- 
ceeding ten years. Tha enoonragemant oiferod for parely 
temporary iacheha rrsll is that they are charged half the 
nbiana (lump assessment) for the first year which 1 think 
quite enmoient. 


(3). Mb. W. F. Bbodjb, A.3IXO.E., Superintending Engineer, Derajat Circle. 


A. — Oencral, 

1. The answers refer to the Derajat Circle, wbieh com- 
prises the canola of intermittent flow in the Mnltan, 
Alnzatfargarband DeraGnzi Khan Disti'iete oE the Pnnjab, 
of which 1 have been In charge for 2} years. 

2. The average rainfall is— 


January • 




037 inches. 

February . 




0'42 

n 

March • 




0-27 

99 

April . 




025 

99 

May . 




0-33 

99 

June • 




0-33 

99 

July . 




1-07 

ft 

August . 




1-27 

«f 

September . 




0-34 

99 

October 




004 

99 

November ■ 




007 

tf 

December . 

Hot weather* 

• • • 

Toiali 

April to Septem- 

0-19 

6-64 

99 

her , 



• 

4-18 

ft 

Cold weather, October to Marah 

136 

99 


Total 

• 

5-64 

ft 


The rainfall is too scanty and too nncertaln to permit of 
crops being grown on rain cultivation only. 

3. There is no obstacle to the extension of irrigation 
under the sub-heads noted. There would, however, bs an 
extension of irrigation, and existing irrigation wonld bo 
steadied if all the canals were provided with o proper 
system of distributaries by which the waste of water wonld 
be redaced, and the supply more efficiently and economi- 
oally distributed (sea also reply to question 12). 

6. Cnlllvators will always go where onltlyation is easiest 
and best seenred, and extensions of canal irrigation con- 
sequently injuriously alfcct , other oultivation in their 
neighWrhood. The desertion of tenants to the Chenab 
land when the Chenab canal was opened is notorions, and 
there was a similar experience, on a iiicob smaller scale, in 
the Mnltan district, when tha Sidhnai canal was opened. 
People whose lauds ore outside the canal irrigated area 
aro always desirous of having canal irrigation extended to 
them. 


O. — CanaU qf intermiltentjlow. 

12 (1). The canal is fed from a head on the river. The 
bead is dng and cleared in the cold weather to a depth each 
that in ormnaiy oonrsc it will bnvo a suffieiont supply for 
opening about the 26th of April. A great object is to place 
the bead so as to dniw the aupply from a perennial creek or 
side channel in which there is le-s silt than in the mein 
stream. Biver action and river changes may, however, 
injurionsly affect the head ; for instance, the river may 
desert the channel or the main stream may come into it, 
ond set up erosion at the canal head, in which ease the 
bead mnst be abandoned nnd a new one dng. 

12 (2). Distribution ol supply is • at present . mode 
through waterconisee taking out of tbe canal, many of 
them being of an excessive length in order to iriigato 
villages lying at n distaoeo from the canal channel. In 
high supplies tbe whole or neaily tbe whole irrigation is 
^ flow, but in low supplies much has to he done by lift. 
This is efiected by means of Jhnllars or Fenian wheels 
erected on the canal bank and in the wnlcrcouises. Tbe 
whole system ie inefficient, tho long watercoorses waste a 
large amount of water, tho command is defective, while a 
fair distribution of supply is excessively difficuls and 
tronbleeomo and is practically never attained. What is 
required is n system ol properly aligned distributaries that 
would carry tbe supply in hulk along the liigh ground to 
the various villages wheie wotcreonrsea of moderate length 
would servo to distribnte the water to the fields. By 
means of stop dams in the main obnonel these distributaries 
could be run full in toiation oven in low supplies, and in 
this way the water wonld be distributed over tbe canal 
area far more fairly and cflioiently than is possible at 
present. Tbe advantage to Government wonld be the 
saving of water at present wasted (allowing of much 
needed extensions being made), 'while the cnltivatois wonld 
have B fairer and more reliable water supply, most of their 
present lift irrigation would be replaced by tlow, and they 
wonld be saved tbe cost of clearing the excessively long 
watercourses. ,Morcnver, with a proper systom of distri- 
butaries an extension of canal irrigation could be made far 
more cosily and cfficieutly than is possible at present. 
Something has been done to introduce distribatarics, but 
tbe work is hampered by want of funds. 

12 l3}. The duration of supply is dependent as fol- 
lows !— ’ 

If there has been a boavy winter snow foil in the hills 
(whiah generally happens with good cold weather rains) so 
that tbe snow line is low and the snow area very latgo 
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/ then tlio tivcTs liso early, and the canola hefjin to flow 
early (say 16th April). In such a case tho rWers will heap 
high all through the hot weatlicr, and tho canals will have 
on ample supply. If, however, tho anowfnll Is aoonty or 
if there is little or no fresh snowfall (cmrcspondinE with 
a dry cold wostherl, then tho rivers will bo slow in rising 
and will not rise iiigii till tho rains set in. In snoh a ease 
the canal-s will he late in opening (16th May or later) and 
will have on insnfficiont supply till Jnly. 

Again if the hot weather rains are .ample and do not 
ociiso untimely, then tho rivers continue high, and the 
canals continoo in flow till late (say 15th October). If on 
the other hand, tlio rains fall early tho rivers fall early, and 
the canals are dry by tho middle of September or oven 
earlier. 


Tho dnration of supply is also aileeted to a eonsiderablo 
extent by the condition of tlic eaiial head. If the condi- 
tion is fnvonrahlo so tlint little or no silt is deposited, tho 
canal will continue in flow much larger than whon tho 
condition is nnf.avournhlc, and the cuial lio.sd is more or 
less heavily silted. Ondrr very fovonrahlx conditions the 
canal may continue in flow tlironghuul the ycir- 

IVith these explanations the following answers may ho 
given : - 

12 (3) (o) ISO days. 

(/.) 160 „ 

(c) 120 „ 

imeal rain is of benefit, espeeiallv in the cold weather 
when it helps to mature tlio crops and to materially improve 
the outturn. 


13. It is undoubted tl'at irrigatinn increases the value of 
the produce of land under (1), (2), (.3), but 1 am not ablo 
to say by how much. 

Id (1) Ey a too late aotnmcncemeni, the more valnnblo 
crops, sugarcane, indigo and cotton, oithcr caiinut be prowii 
or only very imperfectiv grown, and tho value of irriga- 
tion is diminiphed by about 20 per cant. 

(2) Whilst by a too early ccsealion, the Lharif crops 
ato imperfectiv matured, and the area of raid waterings is 
nmeh ciirtailid, and the value of irrigation is diminished 
by about 36 per cent. 

10. As was stated nnder question 2. the locol rainfall 
is too scanty nnd nnoortain to admit of mm cultivation, 
and the valne of tho produce may bo said to vary nccurding 
to the working of the canals, and tliia has been explained 
under question 12 (3). 


17. Tho canals with two exceptions (noted nnder qnes. 
tion 21), belong to Qovcrnmcnt. On si, mo rniinls tho 
ethor system is in forco where tho cultivators arc assessed 
to chher labour, but ns this system is being abolished, and 
replaced by ocenpiers’ rates, it ncod n'ot ho further noticed. 
Taking tho Mnltan District ns an illnatrotion, tho Govern- 
ment c.snnls arc n-sessed with a 
Asrantd to tio psla or advantage rate, wliich 

varies in diilcrcnt Tchsilsfrom 
„ E-, O-U to Ils 1.4 per acre, nnd 

Paldbyoecsp c ■ an oocupim’ into srhich varies 


14S 

from Rs. 0-1 0-6 to Rs. 2-4 per aero according to tho 
crop and whethor tho 'irrigation is by lift or flow. These 
rates are levied on areas notnnlly matured in each year. ’ 
For private canale see question 21. 

18. Tho private exponditnro necessaiy to bring the water 
to the field oonsists of clearing and maintaining the water 
eonrsos and depsnda on tho length of the watercourse. 

On an average of long waterconrsos it wonid bo Rs. 1-8 an 
ncrc{ it wonid be more on the longest watercourses and 
less on tho shorter. It is goncrally incurred by tho land- 
lord. 

Ifl. Temporary local damage has nt times heon dono by 
waterlogging duo to oxcessivo supplies being ran on the 
fields for rieo cultivation and to water wasted. Tlie ovil 
is remediad by reducing supplies, bnt until distributaries 
and proper watercourse licuils are ooiistrnctcd, it will not 
be possihlo to bring the distribution of supply nndor snoh 
control ns will altogether avoid local nnd temporary water- 
logging in certain traeti. As tho tracts siiojcot to water- 
logging 010 below river flood level nnd have to be protected 
against tho river by flood embankments, and ns wator-log- 
gini; lakes place in tlio flood season no nttompt nt drainage 
has been made. 

20. On canals where tiic chher qystem is in force the 
maintenance is done by nlilier labour. Rlsewhero It is dono 
from Imperial f iin(i<. Tho cost varies, bnt Ibo average may 
be taken nt Re. 1 per aoie. 

21. There arc two ennnis in tbo Multan district that 
were conslruLtcd by private persons — 

(a) Qhulamo’oh otvned by Glinlam Miibammcd. The 
maiiitcnnnco or caiinl oloaraneo is done by tho 
cultivators, and outside landowners pay to the 
owner a c,ash rate wliioh is nsunlly Rs. 0-10-0 an 
acre foi flow nnd Its. 0-8-0 for lilt. Tho Ohulam- 
wnh irrigation is nsscseed to canal advantage 
rate of Its. 0-8-0 per iiiatiircd aero for flow nod 
Rs 0 8-0 for lift. In nddition the owner pays 
to Qovcramoiit a royalty in a sum of Its. 600 
a year whioh lulls nt tho rnto of ono anna per 
aero irrigated. Thoro has boon no tronblo in 
the working of this canal, 

(1) Tho other canal called the Hajlwnh has not done 
so well, nod it was found necessary for Govern- 
moiit to take over tlic management owing to 
family dissensions amongst tlie sons of Ghnlain 
Kadir Khan who oxcavalod and owned tho 
cniml. The rnoal hn< been under Government 
management since 1880. The assessmenta ore 
similar to llioso on tho otiior oiinals witii this 
modilicaiioi) that on irrigation on lauds origiii- 
nlly granted to Uiiulnm Kadir Klinn nnd now 
orrned by liis descendants tho obargo per acre 
matured is mnoh lighter tlian on other 
irrigation. 

22. 1 do not consider that it is now drsirahlo to enoonrago 
tlio ronstreotion of private oanals. Suoli works nro batter 
done by Governiiienl. 


(4) Mjtron ^Iobtok, R.E , Kxeontivo Engineer, Multan Canals Diviaion. 


ji,— General. 

1. Q. Tho replies below refer to thst portion of the 
Multan district watered by, or adjacent to, the Mnltan 
Canals (for detail of these canals sea replies to Head C 
Canals of intermittent flow below). 

I have hern in eharge of tbo Multan Canals os Executive 
Engineer sineo April 1898. 

8. Q. There ia no obstacle to such extension of irrigation 
as iircveT likely to bo proposed either of tho Sidhnni eyslom 
(scG reply to question llcad 0) or tho Multan Canals owing 
either to: — 

(1) sparsity of population, 

(2! inr,nlIioiciit6niq)Iy of eatlio, 

(3) insuilicicnl snpidy of manure, 

(4) unsuitability of soil, 

(6) lack of capital, 

(7’) fear of enhanced rent or revenue, 

(8) uncertainty of tonnro or dofccts of the Tennnoy 
Laws or for noy otiior reasons tlian those stated 
below !— 

To a certain cxlonl the nnocrininty of tho supply in llie 
Ravi at Sidhnai head of tho Sidlmai svstrm, will jirercnt 
much further extension should it bo advisable to irrigate 


lands not nt present ronehed by that system. IVithin the 
list three years tlic Sidhnni Cunnl itself Inis boon oxtcndi-d 
to take up land near Alultuii not proviousiy irrigated at nil, 
nmoimting to about 60 square miles in extent, nud an ex- 
tension is now being carried out in order to imgato land 
poorly irrigated by one of tlio Inundation Canals amounting 
to about 20 square m ilea of area, nnd itia probnblo tlint 
within tho next three nr four i cars a furtlior oxtoiision to 
take up another 20 or 30 square luilcs will bo proposed in 
order to further irrigate land at present not fully reaohod 
by existing Inundation Canals. 

. These oxtensions have been or will bo carried out without 
any material alteration in tho supply in tbo canal, A 
portion of the land on the Sidhnni is undoubtedly over irri- 
gated, i.«., the area in ignlcd bears a far liiglior porconlngo 
to the total area tlian the like area in otiicr parts of the 
canal nnd by somewhat rednoing tho larger area irrigated, 
in Bomo places water is nvnilnhio for ottonsion. In some 
years tho supply in tbo Ravi is abundant, and it wonid scorn 
tlint tlicro will bo a return ahortjy to n period of abundant 
supply. Tho two years of failure which linve ocourred 
within tho past four _ years of tins cannl'a working nro 
probably quite oxoeptionoL It would not to safe to say at 
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pTcsoot whether any extension coald or conlcl not ho' nude 
beyond those referred to abovo. ' 

' Tliere appears also to bo considenUe probability of other 
canals being bronght in to lake np snob poriions of the 
Mnltan district to which the Sidhnai Cavnl might perhaps 
bo extended. , 

In regard to the Innndation Canals there is no obstacle 
to extension sou&nard. The irrigatiun limit has been 
renehed east-ward as the nonnd dopes np rapidly. South* 
ward an extension is now being surveyed which wiiltake up 
most of the land not irrigated (see plan * attached No. 2). 

4. Q. The only exception that 1 know of is a partial 
exemption of the water rate on the Sidhnai Canal for new 
wells sunk. This exemption is for a term of 20 yeais and 
is secnred by assessing the area irrij^fed by snch new wells 
at the lower rates. The oonccsaion is liberal enongh (some 
farther remarks are made on the anbjeot in reply to qncstian 
S9 below). 

6. Q. I can give no reply to this. 

C. Q. I have never hoard of ony tendency except a pnrely 
temporary one, on the part of cultivators to leave nnirri* 
gated parts for tracts under canal irrigation, bnt it is an 
undoubted fact that in coses of bad years well cnltivation in 
certain parts of tho district, notably the Bavi Hittar (see 
plan* attached No. 1) are deserted for the time being at any 
rate and the cnltivators go to tho Sidhnai or perhaps across 
the Bavi to the now Colonies on the Chenab. In the same 
way thero wa^ a certain amount of emigration from the 
Sidhnai in 1808-09 to the Chenab Colony, bet a good many 
of these men oame baok in the following year. The Bavi 
water is more fertilising than the Chenab water and the 
Zemindars far prefer the land on tho Sidhnai to what on the 
Clionab Canal in consequence. The development of the 
Jhelum Canal will most probably have an effect on Uo 
Sidhnai irrigation if a snocession of bad years eeenr again, 
as the Jhelnm water possesses the same, or nearly the same 
fertilising properties as docs the' Bavi. 

X hare never heard of any great demand for nn extension 
of irrigation. As fur us 1 reealtect the only application for 
an extension was in the case of the Sidhnai to the area on 
one of the Innndation Canals already allnded to, and now 
in progress. 

C.—OanaU of intermittent flam, 

I class all the canals in the Hnitan district under the 
above head. 

The canals forming the Sidhani system are intended to 
be perennial canals, bnt owing to the periodical failnre of 
the supply in the Bavi, at Sidhnai, these canals are inter- 
mittent. 

12. Q. (1) (o). There are two groups of canals forming 
the Alnltan c.innl8 — 

(a) The Sidhnai system consisting of — 

(1) tho Sidhnai canal, 

(2) tho .subsidiary canals — 

Fazilsbab, 

Kotanga, 

Abdul Hakim. 

The Sidhnai, Fazilshah and Abdul Hakim take off from 
tbo left Bank of the Bavi, either at, or close to Sidhnai and 
the Eoranga from tlie right bank. Below the heads of oil 
these canals is a needle-dam, by means of which tbo lowest 
supplies in the river can be forced into one or more of the 
canals. 

The Sidhnai gets the first share. 

The balance of water goes first to Fazilshah and Eornnga 
eqnally and lastly to Abdul Hakim when there ia not 
enough for all. 

(2) (a). The water is distributed to tho land by means 
of Bajbahas or Hajor distributaries and minora on the 
Sidhnai and by means of minors on the other three canals 
whioh hitter are merely Bajbabas. 

From the Minors in ail coses short water-courses caiiy 
tho water on to tbe fields. The land ia divided out into 
'* ohaks ” or areas oomprising several holdings and gene- 
rally about 200-400 acres in extent, each “ohak” has a 
water-conrse taking off from the minor, and in rare 
cases, if the ground necessitates it from the Baibaha direol. 
At the head of caob watercourse in tho distributary bank 
is a pipe at first laid in tho bank and afterwards built into 
a masonry outlet. The size of tho pipo in the minor or 


Bajhaha for the “chak” is regnlated by the size of tho 
" ohak ’’ and the head available' to give the teqntred dis- 
oharge.^ Bistribntion of water from tho water-course to 
tbo various holdings ill tho *'chak" is modo according to 
a regular^ tablo drawn up allotting so many hours supply to 
caob bolding according to its area- 

S {a). The period for which tbo Sidhnai and tbe three 
subsidiary canals were in flow in 1893-94 a year of ample 
Tnin-&ll ; in 1898*99 a year of scanty rain-fall; in 161*0- 
1900 a year of draught is shown in tbe accompanying 
statement. 

1 (_h). The second group of canals in tho Mnltan 
Bistriot is formed tbo Innndation Canals. As far as 
these replies are concerned tbe Inundation Canals take off 
from tho Biver Cbonab east or left bank, mainly abovo 
Mnltan. There are now four heads 

1. Mattitbal; 

2. Wall Mnhammad and Damans Langana ; 

3. Sikandnrabad and Gajjnbatta ; and 

4. Siknndarwah and Belochanwah. 

Tbe first three of these take up from the main stream of 
the river and the fourth from a eide creek. The latter is 
prefecable, hut tho river does uot adndt of the heads of the 
three first named being taken from a ereek. The Leads of 2 
and 3 are old creeke ntiiised for the pnrpose. The head of 
Mutlithnl and of Stkandarwah-Biloobaowah are channels 
dng for tho purpose. 

The heads are thus open to the river. Farther down, at 
a considerahie distance, and away from any possibility of 
erosion is the bead legnlator which controls tho supply and 
prevents tbe flood pasring down and doing damage. 

Sikandarwab-Biloobonwab has no regulator at present, 
bnt one will be bnili this year. 

The snrpins water at tho regnlator ese-spes either, as in 
tho esse of the Siknndarabad csnul, by a specially dng 
escape channel controlled by a regnlator or over tho banks 
and adjacent land baek to the river. In J niy and August 
there are often periods of considenible anxiety when the 
floods are high ns to whether this excess supply will be 
passed off safely or not. Bo fur no damage boa ever occur- 
red, but it is conceivable that a high flood accompanied by 
local ruinfail, the latter _ necessitating the closnia of or 
reduction of the supply in tbe canal, might teat tbo bead 
regnlator pretty severely. There being nothing to pre- 
vent it tbo supply in these canals fluotnates enormonsly, 
even day by day, according as the snpply in the river 
flnetnates, rising with roin-fnll on the catchment area and 
falling with the subsidcnco of tbe flood. 

2 (i). There ate prootically speaking no distribataries 
on these canals. The Gajinliatta (a br.anch now of the 
Siknndatabad) has branches but theso were in former days 
separate canals which have now bccomo part cf the Gajjn- 
batta system. This canal and its branches have several 
minor ohanncia locally as known ns “ Laths Theso 
Laths are really lawe water-courses and have never been 
properly aligned. The only difference between a Larh and 
the other water-conrscs on tbcue oanals is that the Larh is 
a canal ns defined by tbe Canal Aot, is controlled and 
maintained by Government and eonscqnently it is possible, 
to a very limited extent, to snpply water to cnltivators 
eqnally. Over tbe water-conrses Govorniueni has ptaotically 
no control and can only interfere on tho application of 
one or more cf tho owners, and then only to a limited 
extent. There are in ail eight such Larhs on the Gsjjuhatta, 
and none on any of tho other canals. 

So far these Larhs and the main canals have for the most 
part open onts in a few cases protected W large masonry 
openings from whioh tbe water is taken. Kpes ore being 
pat in now over most of tho system and tho large openings 
ledneed in size. Many, if not niost, of the water-courses 
are long and tortuous with high banks the accumulated 
deposit from many years of silt clearances. 'Iho waste of 
water is enormous. 

13. (1) (o) The Sidhoa! Canal, as it docs not flow in 
many yean beyond the middle or end of October till tho end 
of the rabi. has, in socti years, only a limited effect on tho 
lahi area. For early rabi crops, whioh require bnt little 
water, such ae mm, tbe Sidhnni Canal will generallv 
prove snlficient, but tbe mntnring of tho principal rabi 
'crop, wheat, mast bo loft to wolls helped in rare oases by 
rain. The area of rabi under pare Chnhi and that raised 
on Banui, Abi, and Sailab lands together is not ineonsider* 
able. 


* liet piistcd. 
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For tho throe TohriU of tho District to nrhioh thcto 
roplies refer, tho totals oro in acres 



KsbIntBla. 

UnUsn, 

Shajaliad. 

Totxl, 

Damn! • • 

365 

748 

48 

1,161 

Abi . . , • , : 

Chftui 

507 

701 

1,211 

2,482 

Snilaha • • 

25,032 

25,074 

60,680 

1,09,102 

Cliahi « • • 

11,409 

21,100 

7,700 

40,044 



Toiin . 

1,40,100 


or 4Q per cent, of tho total area of 320,182 acres for tho 
rcholo area from all sonrees, based on tho average area ciiltl- 
rated for five years endmg,1897-{>3 Itabi (see etatoment * 
attached). 

S.ailabaland is, however, very limited in extent and 
natnrally tiin less there is of such land, provided it cannot 
otherwise be irrigated the better. It mainly prodnres rabi 


fit for anything bntrico growing, the soil is mnoh improved 
especially on the llavi canals, by a snceession of rioo crops 
and conscqnont eopions irrigation from oaiial water which 
fertilises the land and makes it possiblo to prodneo wheat. 

It need hardly bo mentioned that in a country of eo 
small a rainfall, canal irrigation is tho only one wliioh will 
prodnee two crops with cerlainty and fneility. With its 
etrong tendency to fail at the end of the khnrif nr begin* 
ning of tho tabi season, the Sidhnai is somewhat of a 
failure 08 a complete twa>oTops producinit canal, and, owing 
to the supply being to a certain extent limited (i.e., hy tho 
Oapaolty of tho canal), it is not, as on tho Innndation 
Canale, possiblo to giro a supply nt the end of the kharif 
ee.sson for the first waterings of rnhi crops. 

(2) (fi). There is no doubt that on the Sidhnai, as 
donbtless in all cases of canal irrigation, the hotter classes, 
i,e., tho more valuable classes of crops are posHihlo. 

*Statomonts attached shew this dearly. It may bo 
mentioned that in the Kharif it is diflicnlt to difTorciitiato 
between Chahi*Naliri and Nabri, and really tho two classes 
abnuld be grouped together as the joint produce of tho 
Canals. 


stalemeot of amount and value of prineipal crops 
Cno point is wwihy of Botch thin cortBceiMB h regard la H hfiitmt that the toiainmoont nad valae al nBok eto^as 
the value of canal irrigation. 'Whore the toil is bad and not cotton, rice, sugarcane (nut largely grown here) indigo is— 




Kbuisviis. 

MnT4», 

BnfiABAD. 

Totab. 



Arni'l, 

Vslet, 

Aianent. 

Yalcf. 

Aisd’inf. 

Valnei 

Amouat. 

Value. 



Acres, 

Rs. 


Re. 

Acres. 

Rt. 

Acres. 

Rs. 

c rChahi-Kshri . 


76 

1,350 

8,4« 

60.770 

1.251 

18,012 

4,770 

81,038 

a i Nnhri • 


23,271 

8,72.312 

20,117 

3,07,4^0 


00.403 

62,140 

7,70',181 

(5 (.Other classes. 


1.171 

20,803 

240 

8,1P5 

188 

2,610 

1,600 

2 G ;607 

rChahl Nahri . 


1 

U 

380 

6,4% 

431 

8,101 

702 

13,663 

& ^ Knhri • . 


.3.023 

60,105 

4,001 

70,017 

6,110 

1,00,020 

14,034 

2,30,7.32 

(. Other classes . 


... 

... 

••• 

• •• 

72 

204 

72 

. 204 

A .. rChabi-’Nabri 


0 

too 

lOo 

16.670 

007 

SO 604 

811 

66,074 

u c 4 Nnhri 


450 

27.000 

231 

12,700 

208 

18,180 

000 

67,880 

^ S cottier classes 


0 

300 

Id 

868 

1 

02 

23 

1,280 

f Chahi-Nahr! . 


ass 


02 

1.067 

250 

4, r ,03 

.851 

0,060 

‘.a ( Nahri . • 


012 

10,010 

3.672 

00,20* 

0,021 

1,68,008 

13,203 

2,28,378 

,5 (.Other classes. 


• ss 

••• 

• •• 


2 

32 

2 

82 
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So that the total area and_ value of thesn crops on Ohalii* 
Naliri and Nabri together in tic three Tc-hsild is, in ivund 
numbers : — 

Area . • • • • Aerce 88,000 

Value Its. 14,63000 

against a total area and valno from other sources of : — 

Area Acres 1,700 

Valuo Its. 23,100 


(3) (o). 1 have no details of yield by years, so cannot 
Say to svbat extent the Sidhnai canal increases the yield in 
variems years. Locally there is little difteronco Wweon 
the rainfall in years of dronglit and ample rainfall, bnt 
Small minfall in the Ravi catchment area causes a failnro 
of the supply in that river, and early cessation of the 
supply in tho canal. 


(1) {6). Tha remarks mide alcvo jn regard to the 
Sidhnai in respect of irrigation here giving two harvests in- 
stead of one apply eoually to the Inundation Canals, but 
tho supply in the latter tnroly continues beyond the end of 
Beptember, and only first waterings to rabi crops can bo 
given. If tbesnpply in the river Is good and the hrada of 
tho Inundation Canals are working well in August and 
Scpiemlicr there ehould be, from the middln of Angnat, 
abundant water both £« Iboso khorif crops which rcqoiro 
it and for first rabi waterings. 

Under (8) (d) and (3) (d), tho replies nro ns given above 
for Sidhnai IMnal. 

14, Q. Cotton is a valnabln croj) largely grown, where 
clreumslanees permit on the Sidbnat Canal and snbsidinries. 
This crop is sown in May and the lata op-miiig of these 
canals, shonld they have censed to flow nt tlio end of the 
prerions hbarif, or beginning of the previous rabi, will 
serionsly alTect the area nndcr cotton. Indigo, ho far as it Is 
grown on the Sidhnai and snbsidiaries, Tcnnlres n supply of 
water in April or early May and is similarly nTceted by 
late opening of conals. 

Tlio late opening of the canals restricts the cro]is grown 
to those of less volne snch as jnnr, til, satliri 


Early elosing of the canals will nffect tho area under 
cotton which requires water to tho end of September, or, if 
planted late, until the middle of Ootober. 

If supplies reaso before tho middle of October, tho area 
under rabi will bo small and the crops which are sown 
will bavo to depend on well water or trust to rainfall in 
the winter, 

Tbolnunilation Cansls nro more regular in their flow. 
Thoro is every probability of tlieso all being open hefora 
the end of April, and tliov rarely flow hoynnd tlio end of 
Soptemher. Tiip oiiltivators tlieroforo know fairly neenratcly 
what they nmy cxjieel. 

Thero is a good deni of eceond year’s indigo (cnllod 
Qiundi;, and Ibis Is a more valnnblo crop then first year’s 
indigo, and rcqiiiroj water by the end of April or early in 
May. 

Shenid (he snnply in the canals fait or bo inntloqnnla 
before (ho enil (>1 (■’epic'nbor, (he cotton nnd rice vrill entTcr 
hnil the riihl area— llio mntnring of which ie dependent 
entirely on woUh or min will he rcstriotod. 

16. Q. Owing to the onccitninty of tho supply in the 
ttidbna) In some yearn, nnd the small nmonnt of rainlalt 
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nnd it» nnorrlninty. tlio ronlnring ot tM crop; on llio 
Sidhnni oystom is lorgcly depended on wells and Iho mow 
tboro arc tlio belter. 

Siniilerly on tbo Inundntioii CanoU tlie rnbi crop ie aolely 
depended on woUs ^or rnin) for its mnturiiiB. 

16. Q- It would bo diflicnU to giro a reply to tbia 
qneslion. Aero for aero tli'o annual vnlne of tlio produce 
on tbo eannl irrigated land is given by tbo Solttcmont 
Colloetor in his Assoismcnt Itcports (Bcltlcment just 
conolnded) ns somewhat less than that -on wells (alone) 
and sailoba lands (lands irrigated by inundation from tbo 
river). 

Thus in the Kabirwala Tabsil and Sidbnai Aescssment 
Cirolo (see » plan) the yiolde por aero in ecers for various 
crops is 08 stated below i — 


Class of eultlTfttiODs 


( 


Cbahi or pure well 


Obabi-Nabri or canal ( 
su|iplemcnted by j 


Nnbri or eannl irri> 
gation. 


i 


Sailoba or irrigation 
from river inunda- 
tion cither pure or 
supplemented by 
wells. 


Crnpfe 

Virld In Mtt 
per Aere. 

VatcA 
per Acre. 

Cotton • 

180 

Rs. 

18 

,Tunr 

Not grown 

... 

Wheat . 

840 

16 

Bailey 

340 

12 

Cotton . 

180 

18 

Jnar . 

Not grown 

• •• 

Wheat . 

440 

21 

Barley . 

440 

16 

Cotton . 

ICO 

10 

dnnt • 

2^10 

g. 

Wheat • 

840 

13 

Barley > . 

340 

12 

Cotton , 

120 

13 

.Iitai . 

2U0 

no 

Wheat . 

320—400 

16-19 

Uarley . 

320—400 

11—14 


Those slaiisties are based on the averages of large areas 
for a term of flve years ending 1897-118. The only year of 
real drought which wo have bad on tbo Sidbnai was tbo 
year 1809-1900, and for that year tlio etotistics of yiold and 
valuonronot givon. All that oan bo said Is that the 
onttum per aero on tho Sldhnni systom was ver^ bad. bat 
that it was profaiibly equally so on tbo lands irrigated by 
wells and rircr inundation. 

Similar figures could bo given for tbo area on the Innn- 
daiiou Canals, but I should soy that a year ot drouebt does 
not aficct tho value of the produce on these onnnls to the 
samo extent, as such a year affects tbo produce on tbo 
Sidbnai. 

17. Q. (1) (a) On tbo Bldbnni system^ from 1900-1901, 
inolnsivo tho ooenpier's rato has been increased, and tbo 
average rate can only bo given for that year. 

It amounts to ; — 

2'64 for Icharif, 

2'82 for rabi, 

2'74 for tho year. 

This is taken on tbo not area cultivated, t.e., after dednoting 
for areas not properly matured (kliarabn). 

(2) (a). In this dbtriot, so far at any rate as those 
replies are oonoerned, cash rents ate vety rare. ' Bntni, it 
share of produce, is practically universal, and may be taken 
generally speaking os at iinlf the prodneo. For the Ifabir* 
wnU, Mnltaii and Bbujabad Tebsils the iiguies ns givon by 
the Settlement Collector in Assessmaut Hcports are t— 


■ 

KflblnralA. 

Mnltane 

Bbajabad* 

Ferecntage of area cultivated 
by owners. 

27-0 

24 

86 

Fercentago of area by tenants 
free ot rent. 

0-1 

1 


Fereentago ot area cnltivalcd 
by oooupanoy tenants. 

0-5 

4 

9« 

Fercentago of area oultivnted 
by tcnants-nt-will. 

71'6 

Vl 

02 

Total . 

100 

100 

100 

Porcenlago of area cultivated 
by tenants-nt-will paying 
bntni. 

96 

88 ' 

82 


In Kabirwala Tcbstl tbo ordinary bntni into is a half, 

87 per eont. of those who pay batei giro a half sbaro, 
Mnltan Tolistl the average rate is 3C'8 per cent, and 
Shujiibad Tclisil, tbo average rate is 33 por cent. 

For fnrlhor details reforenre must bo made to tbo Aescss- 
meiil itcports as the matter is too complicated to deal with 
hero. 

(3) (a). A statement is given attnebed nf all tbo revenue 
and water advantage rates in this district in the three 
tebsils to which these replies refer, and tbo method of 
assessment is given in tbo stniomonts. These arc taken 
from the tScUlDmcnt Collcetor's Asscesiiient Itcports. 

(4) (a). Bnyalty is not paid or proposed as there are now 
no private canals in the tbreo tebsils to which these replies 
refer. 

(1» (6). On tbo Tnnndntion Canals the ocenpicr's rate was 
introduced for the first time from 1900-1901 so that tbo ' 
average rate cau only be given for that year and amounts 
to:— 

Us, 

1'73 for kbarif, 

0‘8S for Itnbi, and 

1‘20 for whole year. 

It sras only inf rodneed that year for some of (ho canals 
and has since in 1001-02 Leon extended to tbo lemnindor. 

On ilio Inundation Canals the replies to (3) (j), (S) (fi) 
and (4) (&) of Ibis question aro tbo samo as given above 
for Siillmni system. 

i8. Q. On tbo Sidhnnl Canal and one of (bo snbsidinry 
canals (Abdul Hakim) the post of construction of minors 
WHS charged to the new settlors. For reasons, wliiob need 
not be given boro, the minors on tbo other two subsidinry 
caniils, Knzllslinh and Kornnga, were bnilt bj' Government. 
Originally tho maintenance of nil these minors fell on tho 
Dullivatora generally (i. e,, inainding the aborigines or men 
in llic prc-cii»ting vilingcsl, but five \ cara ago the Govern- 
ment took over tho uininten.snec of tbo minors on Fnzilshnli 
and Kornnga. Tims the new settlors bod to pay fo.r the 
original cost ot minors on tho Sidbnai imd Abdul Itakim 
and tho cultivators gonenilly havo still to clear tho minors . 
and keep them in order on these two cnnsls. 

1 cannot state what the iDoidonce of tho original cost 
of the minors is per ncro but 1 believe it is about 13 annas 
por acre, and the cost nf clearing minors and keeping them 
rn repair is very small. , 

It may be explained hero that a large propnrtion of tho 
land irtigntod by the Sidlinn! and the subsidiaries was, 
before the onnnls were made, Governincnt waste. This 
land was lot out to settlers. Tiie rest of tho land srns 
already partly inbabited and belonged to pre-existing 
villages. 

Other expenditure whiob has to bo incurred in bringing 
water to tlie land is in rospeot of digging tbo field water- 
couraes, upkeep of bullocks for plonghing, erection of farm 
bouses on new lands, cost of pipes and ultimately of 
mnsnnary beads and culverts under pre-existing roads. 
To those should be added tbo cost of sinking a well, whiob 
tbougb not absointoly necessary, is extreme^ advisable. 

In icspcct of preparing tho fields for irrigation 1 sbonld 
say the only fiirtlior expenditure regnired is on ncoonnt of 
purebnsc of eccd if this item miw bo included in (bis 
expenditure. Most of this expenmturo falls on the land-, 
owners. 

Certainly all the expenditure in rospoot of cost of minors, 
wator-couises, sinking wells, building habitations, ontlet. 
beads, oulvcrts fall ou tboJand-ownerB. 

To what extent tbo tenant is responsible for tbo cost of 
upkeep of bullocks nnd for the purobnso of seed I'caunot 
exactly state, nor can I say bow far bo has any security for 
recoupment. 

On tbo Innndiition Canals tho main item of expenditure 
is tho oost. of the clcaTnneo of watercourses wbicb are very 
heavy in some places, but very light • in others. Tbo cost 
depends, of course, on what leagili tho channel may bo. Tho 
original oost of tho existing watercourses, most of whiob' 
are very old, perhaps in some cases three-fourths of a century 
or oven a century old, was uiidonbtedly borne .by the 
onitivators. The then Government merely dng tbo main 
osnale. Any new wnteroonrses whiob may be required are 
dng by the cultivators who would hove to pay, for tbo oost 
of the masonry heads now required for each .and every 
watercourse. In preparing the land for irrigation tbo same, 
items of expenditure are inouned, as given .above for the 
Sidbnai. 


• Not printed. 
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'On tl .andnlion CnnttiB there nro fewer wells to provide,, 
M there nro nod have oxieted, for mnn,r jniis, a very con* 
lidcrable nninber of wells on the land irrigated b; these 
canals. 

,I fancy that the rost is borno by the lond'owncts to the 
same extent as on the Sidbnai. 

The cost of making masonry beads or patting in pipes 
to'existing wntcr>coari!Cs falls on the Governnicnt. 

10. Q. I think it may safely bo said that no snch 
damage has rcsnlted. Jn regsird to water logging, the 
Sidlroai Canal has only been in nse for nhont 14 or 15 years, 
and in many years has not been in ilow nil the year round. 
Tnc water level is still considerably below the surface and 
a.> far ns one eon see, the channels of water logging are 
remote. 

On the Inundation Canals the wntsr level, even near the 
river, is still nt a coiisiderublc depth below the soil, thongh 
it certainly rises in the llowing seaman, railing nil in the 
cold weather months. 'With their large snppiies, it is 
probable that if the Inundation Canals were prronnial, there 
would be 0 chance of the soil becinning uuter logged, hut it 
is presumed that were these eanals piren a supply by moans 
of a weir, so that they could flow for eight or nine months in 
the year instead of for six months, the sopjilr in each canal 
Would he rednevd to what it Is, eay, on the Sidlinnl. 'WLila 
o cosecs p°r sqc.aro mile ere allowed on the Inundation 
Canals, half tliat amount euffieca on the Sidhnai. 

20, Q The maintenance, except in the case of the minora 
-on raribhah and Kotnnga mentioned nhnie, is carried ont 

di'partmental’r by contract. The old chhei system, by 
which the cnVlvators on the Innndatioii Cinals providc'd 
the nceeinry labour in lieu of p.ij’ing n w.attr rate, baa now 
been tin illy ab»Iie!ied on the illnitan canals. 

Ai’c'irdirg to a slntcnient prepared in the Chief Engi- 
neet's ofiit'c and i^'nid with the notes on runjab irrigation 
works for llio Irrigation CuramUsion, statement X'V'I—F, 
the rate per .aero of working expenses on (he Sidlinni eyslem 
omoente, on the average of ten years ending lOOO-lCOl, 
to ‘Oilb. Jit! exelnsivy of the year 18‘.i0*Jtl0O,_ when 
there was a catnplelo fnilore of crops on llio Sidhnai Canal 
eystem, and this rate ameunt'd to Its. B'lO per acre, the 
aVerage rate for nine other years of this ten years’ period 
comes to lie. 0'83 per aetc. 

Tltc ehher eyrtem ha.< only this year been ahniished on all 
canals and for the fir«t time la*t year (IPOO 1001) on any 
of the Moltnn Innndation Canale, so that it would not be 
jicssiUe yet to give the figures fur these Uunbi for any 
3 ear. It "was intended, when the water roio was introduced 
on the-e c.inals, that tho rcremio fioin the water into 
chould jnst balance tbo expenditure ns arrived nt fiom n 
consideration of the work previously done by the chber 
system, which is tantninnunt lorajing that the inuidenee 
of cost for maintenance per acre would equal the water rate. 
By improving tho heads and channels gener.ally and with 
better working of (be canals (his expenditure will nn* 
deobtcdly li" rtduesd in a few years, but it would not be 
possible to s-iy what it uill ainniint t«, 

A great wduelion in the owl ot rnninlenancc fidlows 
from the teJnetion of heads for canals. Four j cats ago thero 
were MX lieada-'there are four nnar, and one ot tln-sr will 
probably sliortly disipp-ar, tho irr'.gaUuii of the canal being 
enlircly taken np hy the Sldbnni, ns from next kliarif it 
avill be ijartially taken up by that i-anal. 

The stsfora of mninfmance is peife<"lly ratiefaetory, and 
no Icglsiation is required In regard to it. 

21. and 22 Q. Ac'iially in use nt present, there arc no 
private canals in this district. From the Chennb lUver 
south of Mnllan there were, three yenianiro. two privulo 
canals simiLirto, but smaller than, our Innndation Csnak 
In past ye STS they may have worked well, but our oiperi- 
encebere is that stnnll channels do not work well as Inunda- 
tion Canals, and when 1 saw tlieaa two private cannin in 
1603 (June or July), they had not, an far ns I eould see, 
been elearcd. Tbo Government had a smoll inundation 
canal whose head was close to ono of ilicsc two private 
canals (tho lower one), and in 1890 it was decided to extend 
on upper innndation canal to take up. this Gorernment 
cliannct. Tlus whs done and oftcr some hesitation on the 
part of the owners of the private eaiinls, these liiller were 
wade watereourses from tho extension, by .wliioli of eeiirse 
they wore materially bencfitlcd, as tho Jcvcl in supply was 
^ tnucU raised. 

' North of Multan nnd about 2G to S0_ miles above tho 
Government canals of tbo Sidhnai svstom is tho Pnrkat Alt 
Khan canal wliioli gave eonsidcrnble tronblo to its owner 
and is stated in the Settlement Colleotor's AsBessment 

Punjab 


Iteport of the Kohirwnla Tehoil (page 41) to " have irri- 
gated nn average of 216 acres ol iiintured orops on tho 
average of five years” (ending 1897-1898). The qnes- 
tiou of thin onnnl, whioh was taken over by Govemmont 
was settled prnctioally before I joined tho Division, Gov* 
eminent (not the Irrigation Branch I believe), bought it 
in 1803 and abandoned it as usoIcsRin 1897. It fiowed 
(aeeoiding to Settlement Collector's Assessment iloport, 
ICabirwala Tehsil, page 4S)'for " 14 days in 1895—3 days 
in 1896 nnd 33 in lg07. " 

It is nn side long ground and in case of rain gels washed , 
owny, or at any rate ecrionsly damaged. A drainage ent 
was made above it, but I believe proved ineUcctnal The 
canal always heavily silted at its head, 

Tliore is no seopo for private canals hero. 

_ There are on the Itavi nnmerons short eats from tho 
river, but these are liardly canals. They work, I believe, 
well. Tlioy nro prevented from taking too much water hy 
having had masonry diaphragms hnilt iicni their licads at 
a eertain llxod level nnd any new eiits — tlirro has only one, 
1_ ihiok, heon mndo during the Inst fonr ye.trs — would be 
given on condition of such a diaphragm being built. 

TTfKs. 

34. Q. 'I he ncroT.p.anjing statement gives tho informa- 
tion required for (1), (6), nnd (7), taken from Settlement 
Colloclor’s Assessment fleports. The circles nro the same 
ns in these reports, os the information is taken therefrom, 

Jlitiar is the bind adjoining (ho river nnd mainly sub- 
ject to inundation. 

Taraft arc the land round about Multan. 

CWor is tlic land not fur from the rivers, hnt not sub- 
ject to innndation, being higher than the Hiltnr. 

IfiMro is the high "bar" land aw.iy from the river 
■where the cultivation, if any, is almost ontircly dependent 
oil wells (nr rainfall, if any). 

Sidhnai is tlio land on the Bidhnai system of cannls 
mainly— hnt Us boundaries extend a little beyond the pre- 
sent canal limits on the Chonab llivcr side. 

■ffclis are nsed either alone or to supplement canal irri- 
gation or Sailaba (liwr inmidniiun irrigntion). Tho former 
are roninlr in Turafs, Uttar and Sidhnai, nnd tho latter in 
Ilitlar Circle. llio*e to llittar, Sidlinnl, Uttar and Tnrefs 
nro undonbicdly supplied by pcrcolntien. As regards those 
in llawo, I cuwint say for eertain. "iVclIs not far from tho 
river do not foil if ilcarcd out periodienlly. The further 
the wells nro nwnj from tho river the more they arc likely 
to fail in dry M-ssons and the deeper is the well. I cannot 
B,ay on whnt information the Scttloment Collector lasts tho 
results given, whioh nre tnbuinted in tho statement ns 
reganls the depths of wells, whether the depth is to water 
saif.acc in the cold weather or in the flood srnsnii. For 
■wells neor tho river, there is a onsidcrable dilTcrencc be- 
tween the two. 

Even for wells oloso together, nnd the wells in each 
gr«np_ nro never more than a fiw hnndoied feet apart, 
there i« a very cofsldnioble variation in the depths to the 
water surfnee and the depth of water in the well. 

.36 (J. No further information enn bo given on this 
point beyond that whicli has already been given in reply 
to Qnr>tiaii 13. 

36. Q. Aere for nerc of erops grown, thero appears to 
he little or no dilTcranco in the yield on lands watered hy 
wells and on lands which hnt c no wells ond which depend 
on rainfall, hut there nro few ciops and thoro only 
ton very limitoil extent grown on land witliuut wells nnd 
dependent on rainfall only (barnnl Innda], 

TIius for din trholu of the 3 Ichsils tho area of batani 
cropped for 1697-08 was >— 


Tohsil. 

Aroa of barani 
ncroa. 

Porcontaeo of 
whole cropped 
nroa* 

Knhirwsln . 

360 

0-19 

Mnllan 

1,000 

OSO 

Slmjnbad , . • 

Nil. 

Nil. 

Total * . 

1,-360 

0-86 
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Su tluil whvriivcr ('mp-i nri) ('ruvrn by meitnit of wclU on laud tlio followlni; rcsulU nro obtained on tliu uvera^a of fiyu ycarA 
not utliervfi(>o itrljjaUd iho valuo of tlw pioduoa no t;tawn jmjjnjj 1SU7*08 from a^iaesauieiit rejiait of KabirvaU 
is ntttibulablo to wells. ^ ^ __ 

Coinrariii); clmbi and b.ar.iiii for fivu oriips in tbo Kabir* 
wnia 'Veltsll lot thv fiiutw»i>sinuut ciiolesalcoady luoiitionod, 


AsaeaBueut Circle. 


Claai o{ oultivatloD. 


Value ill 
rupou-. i>er 
uure. 


llunanxe. 


liitli.ir Chcnali 


Hiibar Ravi 


Uttar . 


liairnli 


Bidhnni . 



For n year of dioai;bt as 1899-1000 tbero aro no figures 
arailablo. 

37. Q. For reply to the first part of this question sco 
reply to Qaestion 17 (9) (a) above. The oultivator, wbero 
ho is not tho owner# pays in most cases " baiai '* or sbato of 
actual produce in each crop. 

For reply to second part of the qaestion# sco stotement * 
attached, which nUo gives tho information as to Low tho 
rates are paid. 

38. Q. I should say that no dillicnlty is met with in 

finding water or in tho construction of a well, at any rate 
in tho Hitbnr# Tarafs, Sldhiiai and Uttar Circles. Uf the 
Bawah I hare no information. I think tho reply to tho 
second part of the question as to ossistanco with odvice or 
tool is certainly no. «i 

^ 39. Q. I think that Government might# with advantage, 
sink wells on private land on tho Sldhnai. As stated above 
tho maturing of tho rabl crop on tho Sidbsai is in mauy 
years outirciy dependent on wells. 

In the ITnbirwala Tchsil to tho and of 1897-1898 necord* 
ing to the Assessment Report of tho Settlement Collvotor 
fAppondix# page XXXV) there were in Sidlinsi Circle 1,766 
wells in use and 270 out of use. This shows a very small 


increase of G30 wells in use (and 10 oat of use) since tho 
year of tho previous Settlement 1877-78 and tliu increase in 
wells in use is not commciisninte with tho inercoso in irti« 
gation. The total arCia of cultivated lands in 1877-78 was 
^1,711 acres and now is 176,9.11. Thus there were# in 
1877-78# 16 wells in uso per sqiiuro mile of cultivated area 
and sis wells lu uso now per mile, square mile uf eulUvalcd 
area. When any land is or has been lot out on lease on the 
Bidhnai# a speoiol vlanso of the agreement with the lessee is 
to tbe eficot, that tho rate for ruhi shall bo only Rs. 1-13 
per aero for h\ud irrigated roxtly by canal and p.artly hr 
well, for a period of 20 ye.ars fraiu the sinking of the well 
from wbioh tlio well water is derived. This means that 
Re. 1 per acre per vear, is granted for 20 years as an induce- 
ment to sink a well on land whioli grows a crop by old of 
well water in inbi. Taking the average area oaltivnted by 
a well in Sidlinni ns Ifinores (ICabirwala Assessment Report, 
page S3), each well obtains on tbo.avorago Rs. 16, reduetion 
in assessment per yoar for 20 years. 

Tho Sidhnal canal has not been in flow for 20 yenrs, but 
only l-l— 16# so tiint it is impossible to say in how many 
years out of 20 it would bo uectssary to matare rsbi crops 
by the aid of well water# but for tlio last ten years, up to 
end of 1900-1901# tho folluwiiig statement shows that in 
seven years, out of tho ton, well water was outireir depended 


* Not f rinlnl. 
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on to irripite'niKi crops. Iho rubi season begins form 
let October to end'of Slst Slaroh * 


Tears. 

Nnmbor 
of days 
Sidfanai was in 
flow in xabi. 

Year. 

. 

Nnmbor of 
days 
in flow* 

1S91-02 

27 

1806*07 . 

25 

1692*03 

100 

1607-06 . 

27 

1693*04 

111 

1696-99 . 

7 

1694*90 

04 

1890-1909 . 

IWf. 

1695*90 

33 

1900*1001 . 
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Probably thin is more tbnn tbc arorago on tbo term of 
20 years and tbo nnnibvr of jtats that tabi xroiild biwe tA 
be Matnrcd by well water may be taken ns 11 out of 20 
jTBis. So tnal. tbere Is a loss of roremic, or mlbir a 
tebntemcnt of rcrenue of lie. IfiS per well. In addition to 


that It most be remembered that every well slink adds ‘to 
the rnbi erop matured in n like nnmbor of years and belps 
in some other years. Altogether the Government wonld 
recover the cost of each well sunk. 

DilBonlties no doubt would arise. It would bo inipossi- 
ble to give each lessee on the Sidhniii a well ns the holdings 
aio email and the holdings would have to bo grouped 
together in some cases. 

If the znmindars wore able to sink wells themselves, it 
would bo prefonible to adheru to the preecnt orrongement 
but, os it appears that, being mostly men of small means, 
they aro nottble to diid tholiceessaiy capital and ate pro* 
b.ibly reluctant to take “takari” advances or borrow 
money, tho proposal to sink wells by Govemment Agency 
seems one that might bo considered, I believe this is done 
on the Upper Sutlej ennuis. 

On the Inundation Canals I do not think there is any 
present need for uuvemment to sink wells. Wells are mueu 
more nnmornns on these canals than on tho ^idlmni and iii 
many oui'Cs thorn nio ns matiy wells ns are required. 

40. If Uisro ate any (cmnornry wells in this District, In 
far os that portion on the Multan canals Is concerned, there 
arc very few and they are probably confined to the Hitbnr 
Circle.' 


Major 

Morton, 

R 




























Shnjubnd. jrultikn. Knbirwnlo. ToIibH*. 
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Caop RATES POR CAKAL IRBIGATED LANDS. 

{From Atmsmeni Reports.) . question 17 (3). 


Major 

Morion, 

B.E. 





EADIRWAIiA TEDSIL, 

MULTAN TEUSIL. 

8BDJAUAD TEHSIIi. 


ClflB9 of 
eolllTOtlOD, 

Kama of 
Cacala. 

AiaBBauaBT oisflixs. 

ABaBBsuxiii Oixotia. 

AaesaausKT Cxac&ss. 



• 


Uttar. 

Eldhnat. 

Ullhar. 

Taiafs. 

TTUar. 

Rawa. 

SIdlinal. 

nithar. 

nttaro 

Bava. 




ft a. p. 

n a, f 

S a.p. 

ft o, p. 

bb 

It a, p. 

E 0a !> 

R o. ft 

E o. p 

R a. p. 

n a.p. 

Fixed (a) 

Chabl • . 

Kthrl . . 

Inandalfoa 
CannlVo 
EMkaai • 

0 0 0 

0 00 

0 0 0 

0 6 0 

1 40 

1 80 

0 14 0 

0 10 0 

0 14 0 

0 00 

1 12 0 

1 eo 

1 00 

Flactnatlng (» 

Knhrl ftnd 

Chaht Xahrl 
Canal advan- 
tigefate. 

lanodatlon 

Canale. 

Sldhnal • • 

14 0 

2 IS 0 

14 0 

2 13 0 

1 40 

1 40 

1 40 

1 40 

1 40 

I elaiB 
a 2 0 

1 40 

1 40 

1 40 





• 






II clan 
2 0 0 

. 




(a) la Axed and taken on the aecnga area a( crepe harrceted for See peara ending tSB7-CB. 
(() It taken on the pearip treat harreeted. 

Per Arionmcnt Clrolea tee trplp to Qncetlon S4 below. 

For elata 1 ond 11. fildhnal. Pdultan Tehell. aee crop rater tor well lands. 


list of WeVs, Mvltan District, Multan Canals. Q. 34 (/), (3) ami (7). 



Assessment CtnooES. 

Total or 
arengo. 

Hitter. 

Tarnf. 

Uttar. 

Bawa. 

Sidbnai, 

' Kambcr of irelto in uso or fit (or nso • . 

2010 

33HB 

■ 

613 

350 

2,062 

8,507 

Arerafie depth of well to water , • • feet 

' 

13 C 
2GB 

H 

27 

SO 

26 

24 

ATOrnge urea of irell cnltiTotion per troll in noo . 

20 C 

10 B 

H 

14 

14 

16 

16 

Avontgo caltunblo orra on trolls • < . 

76 C 

30 E 

H 

21 

16 

86 

46 

' Nttmbcr of rrells in nso or fit for nse . « 

1,331 

761 

1,433 

250 

731 

4,611 

Average depth of trell to trntcr . . foot 

12 

21 

19 

38 

84 

26 

Averngo area of trcll eoltiralion per troll in use . 

23 

12* 

26 

10 

10 

19 

Average ooltnrablo area on wells • . 

41 

10* 

43 

36 

101 

48 

'' Nninbcr of wells in nso or fit for nio , , 

1,010 


1,730 

766 

• a* 

4,425 

Average depth of troll to tvaior ... feet 

12 

• •• 

15 

22 

9I« 

16 

Avenigc area of well cnltivalion per wall in nso . 

16 

• Of 

21 

10 

• •• 

10 

Avorage cnltomblo oroa on wells , . 

40 

••a 

S3 

36 

• •• 

so 


* DonMo croppini;. 

KaUtwaln, Utthor divided into Ohosab (0) and Bari (B). 
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(5) Mb. J. J. Mulbalt, M.I.C.E., Saporintending Bngineor, Western Jumna Cirelc. 


NJ3 , — All tlio ansners given below refer to tbe Dclbi, 
Karnnl, Eobtak and Hit'snr districts, wbcio I noted os 
Snperintending Engineer of tbe Western Jumna Canal for 
six montbs. 

7. Tbe benefits of irrigntlon mav be estimated os 
follows 

(it) In years of ample rainfall there is no nppreoiablo 
dificrcnco between on irrigated ond an unirriented 
crop, bnt in yeais of scanty rainfall the pruduco 
is increased, at a low estimate, by 26 per cent,, and 
in yearn of drought by 60 to 76 per cent, accord- 
ing to the defect in tbe rainfalL 
If X, y and z represent the prodneo per noio of on nn- 
irrigated field, in years of ample, scanty and very scanty 
rainfall respectively, then the prodnee of an irrigated field 
would bo represented by r, y+Z- -nd z+i- • 

(i) The increase in prndneo and the certainty of 
onttnm enables and cnoniiragcs the onmer (or 
ocoupior, as the ease may be) to spend more money 
on the seed and labour required for mere valn.iblo 
crops, and in this way even in a j car of good rain- 
fall, liis income from tbe sale of the more valuable 
prodnee will certainly bo 10 per cent, more tbaW 
tbe incoino ftoiulow class irrigated crops. 

In years of ample, scanty and very scanty rainfall the 
land, whiob has been under carofnl irrigation 
for some years, will tberofoio give on income of 




A ~ixio— 187 


_5i. ss 
•ksKio 


(e) In the oonrse of 20 years or so, baring become rich 
enough to bny cnttlo, be is enabled to mniinre bis 
land, ond double crop it without ozbnnsting it, 
ntid thus odd certainly another 10 per cent, over 
and above the incomo dno to tba onltivatioii of 
high class crops. 

Then tbo incomo niU iucrcasoin tho three typioal yoars 
respectively to— 

(ij+'^ii5<JJ)x=<i^+A\i)*=!lJJ*=!6ay lix. 

«5+VoXSfi)y=5S+A*o=5SS*=«‘y lil- 

(JS+*xi«)*=5J+V<ft!=S!S=«‘y is^.. 

I therefore estimate that after say 20 years of careful 
irrigation in villages tliat are proteettd from water-logging 
an acre will return from 76 to luO per cent, more profit 
in a year of dronght, than it wonld Imvo done even no 
means of irrigation provided. 

In a year of scanty minfali, the profit would bo GO per 
cent, more, and even in n ye.ir of ample rainfall, the profit 
wonld bo 25 per cent, mure than could bo expected from 
nil nnirrigntra field. 

8. As 1 liavo been transferred to tbo Jliolum CnnnI 
Circle I regret I have no pipers sritb mo from nbich I 
conld obtain tbo necessary figures. 

0. Tbe total sam reoeived as water rates on tbo 
Western Jnmnn Oanol from the cultivators of G01,820 
acres daring tbe year 1809-1000 amonnted to its. 10,05,340, 
giving an ocenpier's or cultivator's rnto of Es. S'03 per aero. 

Tbo total sum reeoived in the same year ns owners' rates 
on tho same area was Es. 8,00,186, giving an owner's rata of 
Its. 1‘36 per acre. 

I bavo no notes by me to show tho average annual rate 
per acre paid by thooultivnlor to tbe owner of tho land in 
tho form 01 enboneeraent ol rent or othenriso. 

The above rates arc those piid on tbo area aotnnlly 
irrigated on tho whole canal. 1 regret I hnvo not access now 
to the papers necessary for cnlenlating tbo overages 
separately for caeb district. 

II. Mneb evil ro-ulted both to the people and to tho 
soil in tho districts of Eornal and Ucllii from injadiciuus 


“B"' The people suffered J J 
in health and the soil become water-logged, bnt mneb fZ'ttl,,' 

has been done of lute years to rsmodj stoto of offLe 

reduoing tbo supply of water -LZ’ 
2“'^' ^“^«rer, m largo areas of those two 
distriots, water 18 found at fiom 6 to 16 feet below tbe 
nMmal sutfaeo ond tbe level of this water seems to be 
Still Blotriy usings ' 

t^at wo should draw on this natural reservoir 
whiDh IS close at hand, and which we hove filled so full, bv 
insisting on too coiistrnotion of a mnoh Inigor number of 
wells in these districts. i 

Tim following figures will bo of interest in this conneo- 
lions— I 

Administration 

sifwSj I find that In Earnai thoro itiro 

f foltivnted aioiiof 1.101,762 acres or 
about 1 well to every 100 acres. 

the figures give IJ wells to every ICO 
Jillundnrwo hove 4J wells to cvoiy 100 

water » ^6 feet or loss below tbo natnrni snrfoce. and I 
think that wherever, in tbo canal comman'ded area, thi^ 

condition exists, wo Hbonia not rest satisfied nnW everv 
“k ®“1‘"™’>'® l®naj>ss three to four wells on it. 

Such a number of vvells wonld ])rotcet tho commanded areas 
completely, firstly, from foinine in years of dronght, ond 
secondly, from water-logging in yean of exoessivo rainfall. 

’”® prevention of famine 
of Drifii'‘nnd‘^ Eohtok. nnd the protection of tho districts 
in ei e ♦ • /fo™ wntor-logging will depend firstly, 

watsr'^in surfara 

TOterconraes, and soconldy, on tho anconragomont given to 
villagers to replace this sonreo of snpply by wells. ^ 

When tbo number of wolls in tbe canal commanded nraa 
has increoscd to say 8J in oveiy 100 ocres, the draw on tho 
wells would lower the subsoil water level nnd I antieVato 

having then to supply cnnnl water (perhaps through 
ina8..i.ry ohannols) direct to tbo wellin order to keen the 
^krog" * ® required for romnuerative 

, 39. In my answer to question 11, 1 have shown that it 

mernToT7rr*“ ‘''® ®"PP*7 of canal water given bv 

mcons of KUtfoco wotcroonrsss to many parts of tlio” Knrnol 

f Kibstitnte for it tbo snbsoil water 

wpived from wolls ; and 1 liavo shown that this is neres- 

of TiKidTobKii^^ 

(2) to prevent water-logging in Kurnnl and Delhi. 

It is. however, not Iikdy that the villagers will go to tho 

cipense of ."inJiHiK wolls when they can got water so mnoh 

*"'j®T'il*'®"r®“^ crating oanol watercourses 

nnd I. Iborcforc, think it will bo necessary on tlio ono hand 
to bung considerable pies^nro to bear by restrieling the 
snpply of cinal water very much moro than it has loon 
r«triri|ri, oven of Into, ond on the other bond, to offer con- 
siderable ossistanco in tho constrnotion of tbo wells. 

It iscatuin that even in tho canal irrigated parts of th« 
country, there wi I bo many celtivotora, 4o ^ never Imra 
sufficient money to sink a well and it is quite coneoirabU 
* "j *’® ond remonorntivo to sink wells 

wider the iraporvision or oven at the cost of Government in 
pnvatolnnds, but in my opinion tbo time bus JTot jot 

®^k®® ^®'."n k *'‘® consMcmtmn! 

t'o much con still bo done in lestricting cnnal supplies and 
in cncontngyig the cpnstruotioii of wlls by privito Inter. 
pri7^ that 1 do not think that Government ncotl interfere 
by itself ooiistrncting wells, for very many years to come. 


j1.- 


(6) Mb. C. M« Eizto, Settlement Officer, Eorozporo. 
-General. 


1. Tbo answers reeorded below refer generally to tho 
tract irrignted by tbo British Branch es fAbobar and 
Ehniinda) of tbo Eirbind Canal end more partieulnrly to tho 
Ferozporo distriot and tbo Fazilka tabsil of that district. 

I hovo been conneotod with tho Fororporo district since 
March 1806, first as Assistant Oommissioncr, then os 


Dopnty OomniiHioncr and lostly ns Sctllcmoiil Officer of 
with the proposed revision of tbo oeonpiors' rotes on tho 

Eirhind Cnnnl, and m t^tober nnd November of that j oar 

I toured up tho Abolinr Brnnob to tbo bond of tho Birbind 
""o V ii"" BhaUmla Brnnob to Bhntiiida. 

• r « riatomont shews the mean nvcra"e 

romrallofUio Ferozporo and Ludhiana districts for onob 


Mr. O. M. 
^ing. 



^^r. c. u. 

Sing. 
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seaaon ot the ^ear. I hars 'not heen able to obtain tho 
average figures for eoeh month. The figures are extracted 
from the Itevenue Report of the Irrigation Department 
for 1808-90. 



HsiV ATKSAQS SAlSTVAXiIie 


CUtriet. 

April 

to 

September. 

October 

to 

December. 

Janiurj 

to 

U&nb. 

Toti-t.. 

Ferozepore • • 

LadUiana • 

11-64 

15-27 

041 

0-67 

1-88 

2-42 

13-08 
18 36 


In the case of Fernzeporo the mean is obtained fram_ the 
observations recorded at nine observing stations, rrbile in 
the case of Dndhiana the mean represents tho obserratiDus 
recorded at fonr observing stations. 

The netnal variations in the average raiiifall arc mneb 
greater than that bronghi ont by the above means.^ llio 
average yearly rainf .<11 at Ahhara in the Dndhiana district 
is 34‘32 inohes, rrhila that at Jandwala in the Fazilka 
tshsil is only 9‘24 inches. 

3. So far ns 1 am avare there is no obstacle to the exien* 
sion of irrigation in the Ferozepore district except the fact 
that the Sirhind Canal does not e.arry snfficient water to 
permit of farther extensions. Moreover, it rronid he nseicss 
to increase the eairying capacity of the c.anal beeanao, as it 
is, tho canal absorbs all the water in the Sntlej above Bnpar 
in the winter months. A glance at the rainfall fignres will 
shew that this is jnat the time when water is most required. 
Except in the low lands of Ferozepore (strips of land_ which 
run parallel to the Sutlej), iriigntion (mm wells is qnite nn- 
profiteble, tho depth of water being too great. The low lands 
are sutEcicntly protected against dronght nlre.ady, and I do 
not think that any farther extension of irrigation in these 
parts is necessary. I mnst make an exception in tho case 
of Ao Hither circle of the lUnktsar tahsil, and the tJttar 
circle of the Fazilka tahsil. Iirigatien from wells in theie 
circles is dilBcult, but irrigation from irrigation canals is 
feasible, and 1 think that this kind of irrigation can be 
extended. 

I have made no mention of the belt of dry land in the 
hloga tahsil between the areas commanded by the present 
Inundation Canols and the Sirhind Canal, because I am 
informed that a scheme is nnder consideration to dig an in- 
undation canal to irrigate this belt. When this canal ie 
completed tho only areas to which irrigation can be extended 
will be those mentioned above. 

To sum up irrig-Uion has been extended in the Ferozopoie 
district almost as mneb as is necessary or possible. 

4. In the case of wells there is a rule by which lands are 
assessed at dry rates for a period of 20 years from the date 
of the constmetion of the well. Tho exemption is sccined 
in prootice by giving to the maker of a well a patta or 
lease for 20 years wfai^ ensures that his land is assessed 
at dry rates for that period. This rule does not apply in 
the esse of land nnder finctnating assessment In such 
cases the maker of a well gets no special advantages. 

I only know of one case whore land irrigated by a private 
canal was partially exempted from enhancement of assess- 
ment. This was in the case of the Fazilwah Canal which 
was constmeted by the landowners of tlic Hitbnr Ciicle of 
the Fazilka tabsU under the direction of Colonel Grey. 
Ill this case tbs land was mostly under fluctneting assess- 
ment and Government ordered that for n period of ten (10) 
yc.irs only half Irrigated rates should be charged for land 
irrigated by the canal whioh at scttleoient had been lecorded 
as barani or baigar. 

I do not think that any similnr exemption from enhance- 
riient of rent is extended to tenants, bnt I think the latter 
are snHiaiently protected by tho provisions of the Tenancy 
Act, which prevents the ejection of a tenant till he has 
received compensation for all inipiovements lio h-s made 
on his tenanoy (section 18). I consider that the existing 
provisions in respect of exemption from enhancement of 
icTonue end rent are sufficiently liberal. 

6. Loans under the Imnd Improvement Act are not taken 
as freely as they m’ght be. 

6 1 attribute this to the enmbrons prooednre necessny 
for the grant of these loans, This 'procedure is necessary 
ill most oases in order to prevent fraud, hut at the same 
time it frequently results in Wdsbip to the borrower. 


For example, enppnsing a zamindar wants a loan, be hax 
fast to go to the S idr and get n petition written asking for 
the Inaii ; unless he hnppens to ho known to the Deputy 
Commissioner personally, the petition is refstred back to 
tho Tahsildar, who again probably refers it to the Eannnco 
who will go to the village and make the necessary inquiries. 
The Tahsildar then snbinits his report to the Deputy Com- 
missioner and the loan is granted. Thus there is consi- 
derable delay, and wherever tho borrower has to deal with 
an underling he mnst bs prepared to tender a douceur pro- 
pertioiiate to the amount of his loan. Thos it is that the 
man who has any credit with hie hanfa much prefers to 
get his loan from him. It is only the man withont credit 
who, ns a rule, comes to Government for a loan. 

The only suggestion I can make is that Deputy Com- 
missiiinera should attend to. tho matter of giving loans 
when they are in camp, and they should always carry 
about with them cnqngn money for this purpose. Then 
the Deputy Commissioner being on the spot could at once 
decide if a loan ought to he given or not withont having 
to refer to the Tahsildar or any one else. The money 
could be paid to the applicant at once and tho latter 
instead of having to wait firo weeks or more for his loan 
could gat it in ns many minutes. I fear, however, that this 
is a counsel of perfection. Deputy Commissioners bare, as a 
nlc.faTtoomneii work to do now-a-days to permit of their 
devoting ns mnch nttontinn os I advocate to this single 
branch of their duties. Tlierc is no reason, bowever, why 
the power to distribnte loans in this way shonld not bo 
given to Assistant and Extra Assistant Commissioners and 
even to a few selected Tahaildars. I am convinced that, 
as a Tuio, the people are too letliargio and fatalistlo to come 
for loans, but they will eiigarly tako up loans if they can 
gst them withont leaving their villages. 

I consider that the present rate of interest is qnite low 
enough. In times of drought or when a crop has been 
destioycd owing to natnral calamibi, I tlilnk that the 
interest shonld be suspended or remitted. 1 do not think 
there is nny necessity for grants-in-aid in Ferozepore. Tnc 
people Bie fnily alive to the benefits of irrigation whether 
from wells or canals, ai.d they do not require the Indnce- 
ment of a grant-in-aid to make them dig either. 

6. Mjr experience is tliat the extension of irrig.ition does 
not tend to injure the remaining cultivation by attracting 
its cnltirntora to the irrigated tracts. As I have bad to 
deal only with a district, pmeticaily tho whole of which is 
irrigated, my experience on tills point is not worth muob. 

There is n very strong desiie among the people to have 
the means of irrigation extended and increased. 


S. — Canals of eontinvaus flow, 

f. In the Ladbiana, Jngraoii and part of the illog.x 
tniisils it IS nsnal now to sow gmm immediately after 
Indian corn. Formerly the same land could only prodnee 
two crops in two years (one khorif followed by two fallows 
and then a tabi). 

Tho degree to whicli more Tnlcable crops arc being sub- 
stitnted for less valuable crops is best illustrated in the 
case of tbo Robi cirole of tho Fazilka tahsil. In 1880- 
1881 (i.e., at the time of tlic lost scttlemonl), the wlioje circle 
.which oonsists of 206 villages, was entirely dependent on 
tho local rainfnil whioh was very precanons. The ont- 
tnm of ench crop wos estimated by Mr. IViIson to be as 
follows:— 


Csor. 

Oottorn in 
tboQiiandf of 
maoBds. 

Jawar 







147 

Bajra 







437 

Mwth 







10 

Mnng 


• 



« 


10 

Til 


• 




• 

22 

■Wheat 


• 





IS 

Barley 


• 





262 . 

Gram 







94 

Farshaf 







3 
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15.5 


Tlie onttnrn as Dotr estimated !■< ns foilown ;• 


a 

Crop. 





Oattum !q 

thOQtandt of mannda. 

Maize 




• 


IS 

Jowar ' . 

• 



• 

• 

104 

JJnjra • . 


• 


• 

• 

135 

Moth 


• 

• 

• 

• 

42 

Mnng • 


• 


• 

* 

S 

Til 


• 

• 

« 


6 

Cotton . 




• 


17 

Wlwat . 




• 


CO 

B'lriey . 






1C7 

tsttWSk . ■ 







SarshaT . 



* 


• 

ISO 

Tnraniira , 


• 


• 

• 

8 


These tables show how wiicnt. Krain and snrsiiaf Imve 
tahen the plsiee ol hajra, bwloy and jawnr ns the printipal 
st<ip1cs of the trnct. 

Mr. \YiUnn cctimiitcd *hc valno of the total ontlnro nt 
Rb. 0 2ri,000. The enisio of the ontlurn as estimated by 
ilr.YVilson would at present prices have been It*. 14,04,000. 
The vnlno of the oiirtnrn now is estimated by me to ha 
lls. 28,40,000. The dillercnce between thc«e two fiptiree is 
almost entirely dne tsi the Sirbind I'ltnni. Of conreo o part 
of the diiTcrence is due to the fact that more land has hcon 
brought under oultiTotion. hut this inerra-'e in eultiration 
is nlioi'fit directlt attributable to the canal. The iiriitaipal 
fnetOT in the increased value of the onttum is tbo fiiet that 
vnlnablo crons like wheat and earehaf are taking the place 
of less valunnle crops snch n.s jiiwnr niid barley. 

In Ludhiana and pnrts of Moga the r,sma thing has 
hoppened. There Indian corn and euvnrenno nro being 
grown to nn increasing extent, and wherever ludiun com 
is grown it it followed hy grain. 

So for ns 1 have been nhio to ascertain, in a j-enr of 
ample rainfall, there is not much dificrenco between n connl 
irrigated crop iind n harani crop. This is especially the 
easo in Lndliiiinn and Moga. Indeed, in t bear iracls the 
iarani r.iblori001 was in many cases sniirrior to the 
na/iri. The reoson of tbi* uns that. tboAaioni land bad 
poiforre Inin fallow for three or four harvests, and when the 
rain came the land was iiineh innie frintfiil tbon the nairi 
land of uhicli aciophad heeii taken regularly every year. 
In Fn-iilka and poits of Jlnktssr inhsit the rninfall' can 
seldom loi dcFcribed as oniple, even if it iiuppcns to be above 
the normal. In these parts, therefore, the nahri crops ore 
almost invniiably hotter than the harani. 

It is cn lions that joicor and iq/ra, when esnnl irrigated, 
do net produce n good ontturn of gioin. I am unable to 
give a reason for this, but 1 believe it is a fact. In years 
of scanty rainfall and in yean of drought there is no qiirs* 
tion as to tbo advantage conferred by tlic canal. In suoh 
years there is hardly over any crop cscipt that which is 
canal irrigated. 

8. I have figures available for Fnziikii fiibsil oiilv. In 
tbc case of ibe ilohi circle of that tabsil I calcnlntcd that 
on on nverngo nil acre of ciinal irrigated crop was worth 
Its. ll'S-O, while an nero of harani crop was worth lla S-8-0. 
In n year ef dronght I should sny that the aero of nahri 
crop would be worth much tho snino ns it is in n normal 
year, whiln tho valno of tho harani crop would be nil, 
because there would bo none. It may seem strange that 
the value of the nahri crop should remain constant, but tlio 
cxptaniilion is tint tboiigb the outturn per nore is less yet 
tbo increase in price gives tho cultivator 'luueh tho esme 
return in cish. Of course, if the dronght is not general, 
there trould bo no inorcaso in price. In tbst ease 1 should 
estimnlo the value oi tho iiabri trop nt about Its Tl or 
Re. 10. 

il. il) I'ltf average rain poid na oecnpicr’s rate on the 
Siriiiiid Canal was in 181)7-08 Rs. 3'30 per nero and in 
IfiOS-nO Rs. 8'43 per acre. Theso nro tho latest figures to 
whieh 1 have' access. 

(2) As a rule the tenant pays the owner n rent In kind 
whieh is n ceitnin fixed ehnio of tlio produce. In tho 
Punjab. 


Fanilkn tahsil tho average rent rate in the enso of nahri crops 
is ‘25 and in tho ease of harani crops '20. Applying those Kina, 
figures to tliB values worked'out in paragraph 8 we see that 
the average cash eqnivaloiit per acre in tho case of nahri 
land is ‘iia X 11^ or Rs. 2'88 per noro and in tho rose of 
harani land '20 Xo^ or Its 1*43 per nero. Tlius the 
enhanced rent paid by tho tenant is Its. l*4r. As ii matter 
of fact, linwovcr, the onhancoinent is greater than this bn- 
oanse tho introdnotioii of canal iriignlion lias rosnltcd in 
a general rise of rents. At last settlement tho usual hatai 
rant rates for harani land were i nr i. They now exceed i, 

(3]) Hitherto the owner has reaped ail tho banoGt from 
the introdiiet’en of eanol irrigation. Proposals nro now , 

^iiig made to take some of the owners’ profits, either by 
■noreasing the oeciipicis' rates and thus compelling tho 
owner to reduce bis rent rate or by imposing on increosed 
land rereiine rate on canal irrigated land. Sn far nntliing 
has been decided as to tho form of the pioposcd rate. 

10. In Pazilsn, with very rare exertions, tho tenant 
prepares his holding for irrignlinii. The expense is very 
amall indeed. A few ininiiles’ wi.rk suffice to oiear out a 
ebsnncl which has got silted up. 

1,1. Mfi tfnu itmpnrns 5 havu ■nnikii wru ronditrsfre in slicw- 
ing that tbs outturn uf tbc crops grown on canal iirigated 
land is not as gic.it now as it was when irrigation was first 
cxtendcii to the tract. The people say the land has grown 
old, and lust its lihal. IVlint bn« bappenod is that tho land 
b.iB been ovcrcropncii. Your after year a orop of wheat or 
earsbaf is t •ken from a field, and Ireqiicntly a knari/ erap 
is taken na well. The nse of manure is known, but owing 
to tlio srnreity of manure it is rare. Tho people (in 
Fnxilkn nt b>n«t) seem to hnro no idea of tiio vnlno of tbo 
rotation of orops, and coiiseqncntly Ibo ontturn of tbo fields 
is decTcasing year by year. In former days fields wore 
allowed to lie fallow, but with tliu incieasing pressure of 
piipolntinn oultivators nro goring mo'C and more averse to 
allowing their fields tu lie fallow. Aiiotlior reason why the 
Gnltirator cultivates na iiinoh land .ss possible is to lie foiind 
in what I think nro rertain delects of ranni administration. 

When canal irrigation won first iiitrodueed tbo people wore 
encouraged to take canal water na mneh ns possible. As a 
part of this system of oneoiiragcmont tlio tpirii or irrigu* 
tion turns, were fixed not with reference to tho area held by 
a man but wiih refuicneo to Ibo Ann irrigatod. Thus if A 
held 40 arres of irrigable land and B 20 oeros and if cneh 
irrigated 20 acres their vsdris would be equal. The result 
was that A irrigated ns much of his lind as possible, eo 
that be might have n longer turn than U. A part of his crop 
A would givo only ono watering to, wliilo be would mntnro 
tbo uinro vnbiiiblc part with iliree, four or fivo waiorings, 
which his increased trari enabled liim to givo. I considor 
this system n bad ono. It lends men to irrignto moro orops 
than tlirr will bo able to mature with the aid of cniinl wnior 
niune, and it also lends tlioiii to irrigate ninch moro laud 
tiinn they have water for, I am of opinion tlint the inlrin 
slionld Ih> fixed onre in four vears with rofcrouco to the 
enltivnt,-d eonil irrigated land m a man’s possession. I would 
dofino that land ns canal irrigated whieh had received canal 
wafer fiom un nntliorizcd watcrconrso pt least once in the 
nrfci'diiig four linrrcsts. Tbeso wdrh would bo fixed 
W a' period of four tears, and a list of uaris would bo 
filed with cneh detailed jamahandi, 1 consider that tho 
ofTcct of sucli a system of icdrir would be this -Tho enlti- 
valor wnula no longer hnvo any iiidncomoiit to irrignto 
more land than could be irrigated profitably, because wlint- 
over the area bo irrigated, tbc length of irdri would bo 
exactly the same. At tho snmo tinio lie wonld havo some 
inducement not to inignto tho same field over nud over 
again, hcrauso if ho did so tho area whieh would ho classed na 
irrigoted would bo less than if lie employed some sort of 
rotation, and thus when tho wSris camo to bo fixed again 
at tbo end of four years, his loiri would ho smaller than it 
might be. To this system of icdris it might ho objected 
that tho large cultivator might, in yrenrs of dronght, bo nblo 
to soil his turn or a portion of his turn to tbo amallor 
cnltivntnr. If any snob sales took place I should think 
tli<^ could lie prevented by prosecutions under the C.inal 
Act. When water in given to a cultivator, it is given him for 
tho cultivation of certain land which is in his po-scssioii. 

If ho diverts it to otiior land, lio is surely liable to punish- 
ment for the impropor uso of ennni wator. 

Along with this system of fixed todrii, I would introduce 
anw Ahardhtt system. On tho Sirhind Q.uinl tho canal 
offioers ondravonr to irrignto each year a certain proportion 
of tho irrigal'lo nroa. Tliis proportion varies in various 
vil]ngc.v. Tbo average for tho whole of tho Fazilka tahsil 
>8, 1 beliovo, S3 per oent. I would lot it bo known among 
tho people that Uovornmont was prepared to irrigate each 

X 
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Slfr. C. ilT. ypar only one-t1)ird of thp irriiiable nrcn. If a onlttvator 
King. cultivatod Ipps than this, and liis crop fell below tlie arcrnge 
- — iiwinR to tlio iiionllieiont supply of canal wator, dronpht, or 
any o(ber cnnsOi 1 wonld give him n librml Tciois'lon for tlio 
rstinintcd failed nroa. If, liowerer, Ike caltirator chose 
to irripato more than tlio nnc*third, I would let him know 
thflt he did ao ot bis own risk entirely and must pay full 
rates for the whole area irrlBnlcd, whether there was a 
crop or not. 

To giro an example of my proposals 

Suppose A is self-cultirating owner, holding 40 acres of 
e.innl irrigated land. The aroA'lie can profitably irrigato 
, according to the ciloiilnl ions of the Canal Depattinent isone- 
lliiid, and ho thereforo irrigates C aoros in the kharif and 
8‘33 acres in tho mfai. If he irrimtes so. much and 
no more he will bo entitled to libertu kliainba allowanco 
if Ilia crop falls below tho normal. If, hotreror, he irrigates 
It! or 20 acres ho will get no nllowoncc for khnraba at all, 
no matter how bad his crop may bo. 1 think that in such 
a case with fixed icdris the prndent enltivntor would bare 
every inducement to irrigate not more than 13‘S3 acres. 
At the same time ho nonid hare orcry mdneeineiit to 
change the field irrigiitcd every year so that ntthe end 
of the faur years when tho icdris will be fixed again ho may 
iiave as mnch land recorded as irrigated as posable. 

There has boon no water-logging in the Frroreporo dis* 
trict, hut there lias been great risk of water-logging in the 
Inidhiann district. During the last three or foui years 
the epiing levels of wells thronghont the area irrigated by 
tlio Sirliiml Canal have been steadily rising. In tho ioroze- 
porc district whore the deptli to water is gicat, this riso 
has been in all cases odvantigeous. In parts of thelmdliiann 
district llic spring level of wells was already high enoogh 
mid tile fuilher rise lias been harmful m two waja, — (1) by 
it.s teiidcnoy to cause water-logging, (2) by its damaging 
wells. An atteiiiiit has been made to conntemet the 
former evil by cIo<iiig ceiiain njlialias during the winter. 
Tins hiii led to a great outcry among the j cople, b»muso 
they foy that wiili their dainsged wells they aro nut able to 
rnrry on well iirig.atiaii ns they could before tlie eimnl was 
intrndiieod. The lo'-nl inquiries I irade certainly seem to 
shew that these allegaiioiis lire generally correct. The welt 
eyliiidcrs in the JUudhinna district coiiaist of briek and 


mortar masonry for a few feet, and above this ot bricks 
kept together with oiay. The former inasoniy is generally 
described as jiahia and the latter ns iacheha pakha. In 
Ijudhinna tlio uelLi are snob by building the well cylinder' 
on the selected site nnd sciapiiigaway tho cartli from inside. 
Tins caiises the cylinder to sink gradualty, ond the sinking 
IS esmod on till a stmtnm of hard cliiy is rouclicd wbich 
serves as a foundation for tho well cylinder. Ordinarily 
tlio water never rises sbovo the pakta part of the well cylin- 
der, bnt the rise in the Bpring level due to the iiitroducilou 
of canal irrigation lias in ninny cases caused the wiitcr to 
nee above the cylinder, wiih the resnlt that the kaehdia 
ptikka part has fallen -n, nnd the well has become usolcs-. 
In some cases the dsinago done is sliglit, in other cases an 
entirely new well will have to be constructed. The riso in 
Uio lovel of subsoil water bus rondel ed the sinking of wells 
in the Ijiidhiann district mnoh more difilcult. Tlie workmen 
cannot dig down to the perniniicnt water hearing stratum 
of liard clay, for_ ns noon ns they get below the water level 
the wotor poms in nnd stops their work. 

Tho problem in Tjudhiann is n dilficult one. Wo have 
given c.annl irrigation to people who did not really want it, 
nnd hy so doing wo have caused them in many casea to 
abandon their old mrl1i«ds of cnltlvatioii. Wo now find 
that canal irrignlion is likely to proi'o harmful nnd wo aro 
therefore trying to diecoiirago it ns much ns possible. I 
think that tlicre is no doiibl «e are now on the liglit track 
hut at the same time there can also be no doubt that we 
arc causing a certain iiinuunt of hardship in some villages. 

O.—Canalt ef intermittnt flow, 

12. I believe Bar Bahadur Mnya Das will reply to 
qne.stinna 12 to 22, nnd ns I knowtlint both he and I view 
iiiinga from il>e same eianilpoint, I do not think it is 
necessary for mo to say anything further. 

7). — Tatil't, 

13. I know notiling nkout t.anks. 

K,-irells. 

14. I have not anfllcient experience of the working of 
wells to CDukle mo to prononneo tin opinion. 


(7) bln. J. F. FinnsKT, Rc.sidcnt Kngincer, rat!.a1a, 


A, — Oentral, 

Mr, J, F. I- imswers below refer p'lrtieiilnrly to tho frael 
Farrant, country commanded by the I’ntinia Uranobes of the 
” Sirliind Canal system. Tlie honndniics of this tract arc, 
rongbty, ns follows: — On the north tho parallel passing 
through .Mnler Koll i 1 on the cast nnd sontli the North- 
Wc-tem Uallway and tho Gliaggar river ; nud on the west 
the Siraa-Feroteporo railway lino. 

My knowledge of tliis cnnnlry is based on nn experience 
of five ycnis, — 1836 to 1301, during ubieb period I was 
employed ns Itosnlont Engineer to tlie Patiala D.irbtr, 
and had eoiitrnl of thoir canals, 

2. The figures for nveinso rainfall in each month are not 
avnilnblo j but the following averages for the three periods 
" Klinrif,” “ E.irly Hiihi,” nnd " Lnto Eabi " will probably 
nnsivcr for all practical jiurpoica. 

Inches- 

(i) Khntif, — sbpril to September . , 14 40 

(ii) Enrly Rnbi,— October to December . 0'71 

(iii) Late Unbi,— dnunary to Mnrch . 2'30 

Annual nverago for trnct = • 17'53 

These figures show that tlio sowing of the Rnhi crop depend 
upon good rainfall in September or at the end of Jtngnst. 

Jt.—Canals afleontinuous flow. 

7. (1) Tlie percentage ot double-cropped land iaabont 
ten ; and n« tho area irrigated nnnniilly on the avemgo is 
about one-fifth of tho area commanded, the net increase is 
uborrl two per cent. 

In tills tract a gram crop is generally grown on tho 
moii,tiirc of tho maize crop after it has been cnt. To a 
small extent siiinaeli or vcgoinblos are similarly grown on 
the im.isinro of cotton crops. Tho douWc-ciop nrv.i Ihetc. 
fore depends on tho area of tlic>e two cropis, which average 


40 per cent, of the kharif area. And ns stated above tlie 
eifect of thr irrigation is to increase the produce of the 
area commanded to tlio extent of about 2 per cent, 

(2) Tlio iiirre.-ise in the value of tho produce ot the land 
due to the snbstitiitiun of mure or less volnablc crops is, 
approximately : — , 

Its. 8 per aero in the Kharif, 

Its. 2 per aero in tho Knbl. 

Tho ratio of kharif to mhi area in this fraot is very 
approximstidy ns 1 to 2. nnd so the average increase in 
Tjiloc for the year is Its. 4 per sere on the area i^pitcd. 
The area irrigated being one-fiftli of the nrcn commanded, 
the inrre.ase is rquivalcat to 08 mpec por nciuofarcn 
cuinmanded. 

The nvcrnpe value of tho prodnoc being taken at Its. 21 
jier acre, nnd nasuming that halt the area is ard!D,arily eowa 
nnnnally in rotation, the above iocrcBsa is equivalent to 7‘C 
per ecrit. 

The above figures linva been arrived nt as follows, n ymr 
of normal rainfall being taken, and 100 acres of e.iual 
irrlgntcd crop cam|'nted with the same area of laia-sown 
crop. 


Kharif tcasoti. 


Canal irrigated crop. 


Itain-Bown crop. 


Its. 

F.S. 

C BCrcPpeTiRnteano (S)Bp.113 »678 

Nit. 

10 „ cotton <Sl Ks 

= 200 

mi, . 

3 p I'lco @ Its. 37 

-111 

mi. 

CO ft ma»o@lt8«S0 

-OCO 

10 acres @ Its. 20 —200 

51 ,1 jowar, ctc.» Itss 1C 

-516 

00 „ ® „ 16 -1,410 

Vnlco of 100 aerea 

-2,405 

-1,640 

Average per aero 

-24-63 

-16-40 


DifTcronce, say. Its. S per acre. 
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JSalt teatott. 


Bs. Ea. 

45ncroa.iTlicat0BB.3t vljSOo 25 aorea 0 Bs. 31 »7?.5 

65 „ mixed crop 0 Ba.20'^1,100 75 „ © „ 20 =1|600 

Volac of 100 ncroa =2,405 =2.275 

ATerngo per aoro =24*05 =22*75 


.Diffotonco bb; Ba. 2 per norei 

(3) (a) and lb) not known. 

(c) The incTcaso in yield in tliia coao ia infinitely largo 
aa practienlly no rnin-aown crop has boon grown on this 
tract in years of drought. 

S. Ab no answer can bo given to question yiI*(S] above, — 
the iocrease in tho yield duo to irrigation — it ia not po<Bib1o 
to onswer this qnrstion in full, lint from the onawera to 
narts ( 1 ) end (2) of Question VII it will be seen that the 
incre.tse due to these two hands is (1*02 Xl*(iT0=l*O08) 
10 per cent. It will probably be nr >r enongh to the truth 
tu neaniiie that the inereaso in ffield is from 10 to 20 per 
cent, oceording to anil ned fiiciliticB for irrigation, i e., from 
2 to 4 per cent, on the whole area comn*andc<l. With this 
tt>saraption the inercaao in the total animal Taluc of the 
produce per acre due to irrigation will be — 

from (l*10xl-02=l-12) 1*2 per cent. 

to (l*10Xl'0ds=l-14) 14 per cent. 

on the whole area commanded. 

The above figures show tho benefit of canal irrigation In 
this tract for normal ycura, 

(2) In years of dronubt, ns practiciilly no crops roubl bo 
crown, the incroaao in vaioc ia not (*aieolablu mntlicinnticnlly 
by the iiirtbnd above, bat can bo pnl in nnolber form, llio 
nrc.*v sown ordinarily under the cnnnl being 300,000 acres, 
the area sown in a 3 car of drought would bo 410,000 acres. 
Tlio value of tho crops grown Would also be Iiighcr, ond 
averngo Bs. S5 per oero. Tho vslno of the outturn then 
would bo (440,000 x 36 = ) He. 16,4-10,000, cquivolont to 
I5a. 8*0 per acre on Ibo commanded area of 1,800,000 norca. 
Whereaa then in a normal year tlio ovciago value would bo 
increarod from Ha. 10 6 • per ncro 
• io*6>ti*ia=ii*7a to Ha. 11*76 or Ka. 12*17 na ralou- 
I 0 6xi*i4aii2i7 jji (ij above 5 in a year of 

drought, whro tho value por acre would bo nil if dependent 


on rainfall, canal irrigation givea the land a value of 
Ba, 8*6 per acre. 

0. (1) There ia no owner’s rate. The onltivator pays to 
the Stale on an averngo Ba. 3*65 per acre on the area 
irrigated during the year. 

(2) In Bisivadnri viliagea the onltivator pays the water* 
rate ns ahovo, iiiid gives oiio-tliinl to one-half of the produce 
to the Biswadur. 


(3) Ko wntor advantage or any aneb rate has been levied 
by the Slate no f.ir. Soiiio enlianeemeiit will probably bo 
made during the settlement now bciiig niidortaken. 

10. Practically no expenditure is noeessary in bringing 
the water to the field. The water ia driirrivd iiisidu tho 
village bonndnry, and each cultivator digs the portion of 
the wiiter-coursc that runs iilong Ilia buniidnry. In oxcep- 
finiinl cases individunla linvo to bear tho cost of digging 
wnterconrses to ontliiiig fields. 

Manuring is only done to tho extent of about 20 pM cent, 
of tho area annniilly irrigated, viz. 


40 acres per 100 in KlinrilT 
] B „ „ 20il in Bubi 



lto2 


50 out of 3i'0 during year. 


or say 20 par cent- For tho remaining 80 per Ornt. there 
ia only tho coat of tho preliminary plonghings and the 
division into JCiarit. 

A liberal catiniatc of the expenditure would bo— 

Afiiniired fielil*, lis. 2*0 per nore. 

Dnmanured iicMs, Its, 0*76 por aero. 

nr an average of Its. 1*0 per acto on tho area annually 
inigaiod. 

This expenditure is usiinlly incurred by the tenant ; and 
without any eccurity as n gnrds recoupment. 

11. No damage hna reanlted to the people ; nor has any 
deteriuralion of ihe soil ocourred from irrigation without 
manure.^ Aa far ns can ho seen tho soil haa boon improved 
by tho silt in tlio water ; and ns only about one* fifth of tho 
eontinandcd area is Irrigated annually there is no sign of 
water-logging. In fact the irrigatinn eonid be extended 
with adeantago in tlio liiwer ond drier portion uf the tmot. 


(8) XlEViEHaKT-CoLONEI. J> A.Ti. lIoKTOOUSCT, Cuiumiasioncr and Superlntemlont, Bawnipiiidi Division. 


A.—Oeneralt , 

1. Generally to tho Hoshinrpur and Pialkot diatricta, in 
caoli of which I aervod for sit yoara, in the former ns 
Sottiement Otlioer, in tho loiter as Dapuly Commiastoner. 

2. The average rain-fall in Hosbiarpur is— 





inohea. 

April . 



, 0*8 

liny • 


• • 

. 10 

.Tune • 


• • 

. 3*1 

July 


• « 

. 100 

August • 


« • 

. 10*1 

September , 


t • 

. 4*5 


Total 6 months 

. m 

October 



. 0*5 

November • 



• 

December . 



. 1*0 

January , 



. 1*6 

Februnry . 



. 1*0 

lloreb • 



. 1*0 


Total C inoiitlis 

. 0*0 


Totol for year 

. 30*7 

of Btslcoi is— 




June to September 

• • 

. 21*3 

October to Decomfaor 

■ • 

. 1*28 

January to May • 

• 

. 800 



Total 

. .31*64 


Both ore submontnno districts with n good ovengo rain- 
fall. 

3. Doth districts. 

(1) No. 

(2) No. 

(3) No. 

(4) No. 

(6) Yes, wells cannot bo made in some parts, owing 
to Hio water springs being too low, or defi- 
cient ill quantity, and tho ground being 
too uneven to bo utilised for itrigiitioii. 

• In like manner it is impossiblo to get a eontinuona 
supply of w.-itor for now canals, 

(6) Small irrigation works can be carried ont by the 

people, csprolatly if jndicioualy helped with 
advances from Government. 

(7) No. 

(8) No, 

4. L.ind irrigated by new wells is oxompicd from on- 
Imnccmcnt ol assessment on account of irrigation for 20 
ycai a; the period for old wolls which have fnllon ont of 
nap, and ]ia%*o been repaired, is 10 roars. Tbo cxomptioii is 
accorrd by tho grant of a “ pntta ’ , whieh states tho term 
of rxemptiim from nasossmont nt irrigated rates. Tho 
same rule would apply to ocoiipnnoT tenants who bad 
constrnelcd wells nt their own cost. 1* do not think greater 
liberality in needed ; fur I linvo nover hoai*d that nnyono 
refrained from making n new well for fear of tho rev'ciiuo 
being enhanced in 20 years’ time. 1 rpinembcr that at 
Sinlkot, where I took soino trniiblo to populnriao talbavi 
advanrcs, n grc.at many new wclla were raado whilo tho 
ssttlement was netiinlly going on. 

Tho term of oxemption for tho making of a distribntary 
from n eannl is fivo years. 

6. Loans arc not taken freely tinder the Land Improvo* 
niont Aot unless the Collcclui* devotes spcoial nttentinii to 

z 2 


Mr. J. F. 
Far rani. 


LUut.'Col. 
J. A. L. 
Mont- 
gomery. 


Punjab 
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T.ttat.-Ool. tl,c tnbjret. «n(l linista on ilic talijil olEoi&Ia dealing with 
J- J. h. „jj ca«c« promptly nod iritliout giving nnncecMary tronble 
Sivnt’ (o thr pcopie. if care ia not tnlcen tbe nrplieant for a loan 

yumtrjr. Imv to give fees to varioni anbordinoto ofiicidsand findi it 

Ie<9 truuUeaomo and probably obcaper to bomnr from the 

nioneylcndar oveo at a Iiiglicr rate of intpreat. Again 
vlirn a loan baa been given tliere is not altraya anffiriont 
(1a>ticity in tbe demand for repartnent of inetatinenta. If 
th e people canid be aurc of getting loans promptly and 
v'itbnnt feeing ofBciHia, and if not being too hard pressed 
for repayment of iiietnlmenta vrlicn in diffienltirs, I am ante 
the a;>p1icat{ona for loans irontd be mneli more nnmerona. 

I would answer the aabsidiaty queationa uiidn this bead 
tlins 

(1) STo. 

(2) Ko. 

(3) Xo. 

"(d) Partial remisaion in every caie. total in anme 
cnses< 

(5) YcS| when diOicolt times Ci'rae. 

(8) 6tnnta-in-aid arc necessary sometimea when it 
is found that tbo advance fans been under- 
estimated for tbe work to bo done, 

6. Tlic ertvnaion of irrigation by large canals nndonbi- 
cdly bus this cOect. Wo have bad cases in point lately 
since the opening of tbe Clienab Canal. Tho rivemin 
villages of .Montgomery and J hang were deserted by their 
tenama when tlie Saiiab failed ; tbo temptation to go to 
tbe canal lands vas too strong to be resisted. In the 
iieigbbonrhuod of tie Chenab Canal many reqursta were 
made to me hr residents of unirrlgstcd tracts to have 
irrigation extended to them. 

B. — Canalt of eoniinueut Jlote. 

7. '1 be answer to this qneation mast VBiT according to 
the conditinna of eneh district. Tliere are no aiioii canals 
in Hoshiarpni or Sialbot, unless yon excindo n little land 
watered by bill streams. In Jhang where tbe Cbensb 
Canal bus been brought there can be no produce at alt 
without irrigation, and except near tbe liver, wells cannot 
be worked beennse tbe water is too far below tbe surface. 

8 to 11. No aoswet. 

0,~Ca»aU tf intermittent Jlote. 

12 to 20. No answer. 

21. In the Shabpnr district there are a nnmber of canals 
constructed by private persons. These canals are, as a nie, 
worked well, but not so well ns those inundation o.inals in 
the same district whiob are worked by ofEcers of the Irri- 
gation Department. Thejnivato canals belong to big land- 
lords who have construetea them primarily for their own 
lands, and gire excess water to neigbbonrs and take water 
rotes from tl<cm. It bns not been ncoes'arj licretofore for 
tho Govecument to take over tbe mauageinent of these 
cnnnls, bat two of the principal owners have mode an o0er 
to giro up their canals in consideration of tbeir receiving 
water free from the new Jbelum Canal. It is qnite likely 
that tbe vicinity of the perennial Jbelum Cnnal will depre- 
ciate the value of the neighbouring inundation canals. 

22. As a rule, I think it beet for the Government to 
undertake the construotion of all canals of any impeitauco. 

D.—Tankt. 

S3. Sialial Zfietriet — 

(1) The tanka or teaervoirs are supplied with water 

when there is heavy rain in tho Jammu hills. 
They are natural depreesious which bare been 
dammed tn hold water, some in large quan- 
tities supplying several villnges, some in small 
quantities lor individual villages. 

(2) When in charge of tbe district I paid a good 

deal of attention to these tanka. Masonry 
ontlets with elnico gates wsre provided for 
all, and the nlan of distribution after being 
agreed to by the irrigators, was recorded in 
the seitlcmciit records. 

(3} As n rnle these tanks bold water only in tbe 
rainy sea'-on— 

(a) in a year of ample rainfall from June 
or July to September ; 


(5) in a year of sc.mty rainfall in July and 
Angnat J 

(c) inn year of dronght they aro quite 
dry. . 

(d) The area irrigated varies according to the size 
of the bulk. Tho largest one, tbe Satluh 
eiiamt, when fnll, covers about C square 
miles of ground and supplies water to pro- 
bably 10 or 12 villages. I cannot give exact 
statistics. 

Si. (1) As a rule the tanks nrc ntilised only for rice 
cnltivation, sometimes also fur sugarcano, maize and 
cottm. If there is water till late in September it is 
po»ibIo tn BOW soino wheat after irrigation ; bnt ns a 
general rule the water is used only for the Hari/ crops. 

(2) Generally only rics is grown on tho tank irrigation. 
Without such irrigation the area under rice would not bo 
more than one quarter nr nne-eighth. 

(3) Bee answer to 23 (3). 

23. (1) If the water comes into the tanks late the area 
pnt under rice is diminished. 

(2) If the supply cesws early a great deal of the rice 
fails, for it is most impnrinnt that this crop slionld get 
water when it is ripening, I have known several instances 
of promising rice oiops almost completely fniling from 
want nf water at thr end; and I always counselled the 
people not to be toe extrovogunt with tbeir water in tho 
hsginnittg, but to try and sare np some of the store for tho 
end. 

26, As a rnle where there are tanks there are not wells 
also ; but in some places the wells are assisted hy tank 
water. The eembinatioii of eonrso makes the cnltivation 
mure seeme. 

27. So far as rice is concerned (and this is the principnl 
crop grown on lank irrignlion) it is a cose of no produce at 
nil if there is no irrigation. 

23. I cannot give exact detaib. Bat the nsnal rent is in 
kind — half prodneo — which covers water rate. Of coatee the 
greater tbe prodnee the more the landlord gets ; and this 
rent naturally depends on the irrignted nreo. The Govern- 
ment takes n consolidated rate of us. 1-12-0 per acre on the 
average irrigated area at Bettlement. If the rate had been 
a nuetustiog One, dcpcndcot on irrigaiioD, it would natur- 
ally bnvo been much higher. 

29. The expenditure Trqniied to bring the water to tho 
fields b nominal. All irrignton help to dig nnd clear the 
channels, ond each iimn takes tbe water from sncIi channels 
to his own fields. Tbe land is worked mostly by small 
peasant proprietors. 

SO. The following is an extract from the Sblkot District 
Gezettoer : — 

" The general control of nil these irrigation works is in tho 
hands of the district antborities, and during the recent 
Settlement rules were drawn np providing in detail for each 
work, and were entered in the rerorde of right of tho 
villages concerned. The whole system is now in order, it 
works well, and with a little attention on the part of tbe 
district anlboritiss then) will be no fear of its fnimro in the 
fntnre. It has resnlted in n distinct addition to the assets 
of tbe eamindart in an appreciable proportion of tho 
villages in the distriot, ond consequently in nn increase in 
the amount of revenue paid to Govenimont. Not only haa 
cnltivation largely inorcased in the tracts affected by tbeso 
works, but tbe character of the old oultiration has been 
raised, while the expense ond bhonr of agricnltnral opera- 
tions has declined. 

There are altogether nearly one hundred ehiatnbe (tanks) 
in tho district situated chiefly In the flat country on tho 
south-west border, and they serve to irrigate Cl square 
milts of oTops.” 

The above shows that the system works well. No legis- 
lation is needed. 

31. Already answered above. The tanks arc all the 
property of the people, nnd aro worked with 'the aid of tbo 
ofiiccTS of the district. 

32. I think evoiy help shonld be given for the construc- 
tion of fnrther tanks m snibablo pla.-es. The people can 
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p'ltkc thoin ihcinsrlrcs if tho.v vrill nnir combine. It is 
just cutiibinntion that is difiioalt. 1 foniid iiioy mro only 
tno mllini; to Imre tbc work done ond Ibvy did it under 
otdeni. I ns'-d to i;o over tlip ground with the people, and 
then giro on order to tlio Tnhsildnr to euo Ihnl the people 
were enlh>cf cd nnd_Rot fo work. A great deni of the earth- 
work Who dime in this way. Sometiines for heavy earth- 
work and nlnnts for innFonry ontlrts, etc., pajmenta Imd to 
be made to skilled Inbonrers. 

as. The Sinikot tnnits are certainly liable to some silting, 
—bat the peoph- manage to keep them fairly clear of silt by 
manual lahour, 


F..- Well!. 

S'l. Tliore arc over 20,000 nmsnnry wells in IheSialkot 
district. Tne depth of water varies from 10 to SO feul, 
ond the .area irrigated hy ettrli well depinds both on thn 
depth to the waiei level and olso on (ho kind of spring. 
Some ttclU are soon worked dry ; olhrr< I arc good springs 
which are i 7 iietie-.llr inexhaiisiihle. Olio relH rf.«l necord- 
inir to depth fiom Its. 160 to lit. 600 and ate all worked 
nith the Persian wkecl. In the tlcshiarpur district the 
well- lire fencr, and in many parts thy have poor spr.nps 
and irticatc litlic land, fn the north of the iTitihshankar 
taliril tlicre are some five wells with good springs worked 
by tbe rope ond bucLet, 

35. (1) In the nelghbourbood of (awii< witb jdenti of 
manure two and SutLrtin.vs ihreo crops a year ate grown 
with tbe b'dp cif well water; in oMier parts nl-o well irri- 
gation nlliiws of the growing of dnnldc erops on a pintim 
of the iirigahle area where otherwi-c only one crop or less 
wonid b,‘ hri'iiglii to m.alnrity. 

(2) It eNo renders po«vihlc the rnllivatlan of sugarcane 
and other vahiahic eiopi, which cannot bj grown ordinarily 
in tlin tinirrigated land. 


(3) Tho yield is inorensod— Xfsuf.-Cof. 

■/a JUi JJ» 

(а) not in n year of amplo rainfall, Jironf- 

(б) but ecrtainly in one of scanty rainfall, gomtry- 

(e) while it enables some crop to eomo to mntnrity ' 

in a year of drought wlioii nothing at all 
can be prodneed on unirrigated land. 

3G. I cannot give this cstironto. 

37. As befnrn said for lank irrigation tho enltivator 
Roncraily pays hts rent in kind, which on well land is never 
than lin'f prodneo ; on rich well lands in the vicinity of 
towns the rent is morn commonly a high c.ash rent, which 

at b-ast twieo ns mneh ns the owner pays to Oovernment. 

"he rates arc paid on the total area nttnehed to and com- 
•Ohncled hy the well ; of conrae in the case of kind rent 
fitly that land pays rent which prodr.ces a crop. 

88. No. Vun sometimes hear of n well having been 
ptadc in a wrong spot ; Imt ns n rule the place clmsen is thn 
ne.t, and there is no difficnllr in tiic conslinction except 
*^hrn a stratum of fine ssnd is reached. I Imvo known of 
On cases nf assistance bv Government or by local bodies 
townids tlie cnnstnielion nl wells. 

:I9 I tieliive the cansiruetii<n of Government wells on 
loyvafi' property wondf de onpopodir. flia peopikwonrff 
'■‘ink Oiivvinnient intended to establish a right to tlie land 
®'>d evcniii.»dy to cjeri the owner. It is much better for 
tl'e Goveriinient fn give adviicces and let the owner make 
nts own tn'll. 

40. Temioiarr wells are cot uncommon In (ho Hoshinr- 
P'tr disiriet. As n rnle they are only made where the water 
J? near tin* siirfiiee, and they irrigitc only small arms. 

”ie wat,r is lifted by the lever and pole with an earthen 
ruf. Till-, kind of wvli is often found in market gardens. 

Where ruch w«l1se.Mi bo dng the people arc ready enuugli 
tf make them in limes of droiiglit witliout apecial cncounig- 
•"ent from Goveniinent. 


(0) Sin. T. Gonno.-c WaiKcn, Cominiestonor a„j finpirintetidenl, Delhi Division. 

1 . 


/rriga/hv.—J. 1 Imvc quite recently taken over charge 
of tii« Delhi Division and hare only n ilmiied kiinwledge 
of its actn-i! ennditien as regards existing systems of irriga- 
tion and the pt-ssllililies of extcuding^ tliem. On reeeipl 
of Ocivernmnni of India Hes'ilntion No 13— 01-10, date, 1 
ISthriepleinher lOOl. 1 issued instriirtinns fo all the District 
Officers in Ihn Division fneept Hlinln) t" prepare .Memo- 
randa on the snlijrol in such n form that ttiev ro'ild l.r 
tendered ns <Tideiire before the CoTiini«sion. Tlie resiilis 
b'src, I uiidcrstsiid, been printed and nrc in the lianiis of 
tia‘ Cflinuii-'ioii, 

Frrgrtintirs cf J'omfne JitUff If As r-gatds 

pr,']inr!ifii'ti of Programmes of famine relief work- llieie 
IS only nof p lir.t U at I would d< sire to I'ring proii.iin nlly 
la tlie notice of ll.e Ctimnii»»ion— <1 npp-’.ara to me to be one 
of eontidcDiid') In'po.'tanoc. 

3. Tl;r lines on wlitch wc have been dr.twing np tin se 
Progmmmns ore tliat for each disirir! liable to lait'ine 
Iflin districts or portions of distriota are ennmemled in the 
Pnnjnb r.s:i;ire Ccdel tl'iro simnld l>i> n list of works tl,.st 
enii lie iililiced ns fsst nr.d ivli-f works in time of famine, 
all the t sc. .• “trj di tail- In log worked onl liefiireband, so 
tlaif wlicnever tlie tnee-sily nriies any rais of (he works 
inny be fctnrttd. It Ixsiipims'd llisl in each di*lrir‘. it is 
p'l^iidt' to find works whieli would pro'lde n snllieient 
nwomil of 1 dx.nr for thi.se likely to come O'l tliem. fiat 
it sritl be nt niit.e olivlniis that, wliiie insnninafthe districts 
concerne;!, ll.ori. is no diflicidty in fninir.g a siiflicieney of 
stirh works, and c sren of wori s that are likely to 1m< reinunein- 
tive, in otliers it is iilmost imjiossilde to do so. Tills rony 
be due to dillercnr ' in the natnrnl ffnlnris of the various 
districts or to siiiiiiar r,sus(n, wiiile, »s a'liiie nf the di-lriets 
on ttiO rnmine I'rogisniini. list nre more linide to famine 
tlisn otliers. the ntnilsbie works in them are liable to lie 
miro qui'-kly exhausted. 

4., in llohtak mid tl!s‘ar ne nre now almost corlnin to 
hate, owing to tl e f lilure sif the pisl m(iu<ron min*, 
sivcre rrnri'ity or fiimine. Tliis will follow eli.n'ly on 
severe f,nininc« in IbBC-bT and Tiiedilirnlly 

of^protidiiig tl.e iifOt'Miiv amount of Inboor fur tie large 
liuinlii.is V lio I nj to I'e rrlievnl in JIiMir in tin- fniiiinc of 
18!'0-ll)0Oled tho->' nspnn'ible fortin oi.eriilloiia to liok 
forlnige 'viiit- sml-id'' tho dli-triel to wliieh (hi workeia 
could be triinnfirred. IVliat happened is dto-ribii.l in piin- 
gmphs ,10 ood 81 of the Provincial I'nmitie l|ej>iiri (' niijMi 


^tvernmenf nesdiition No. 203, dated S-ttli April IPOl). 
The ein.«rimenl of dmfling relief labonr to tlie Jlielum 
®*"inl failed in a most nnlow.nrd fashion, nnd no other 
A'leinpl W.IS made in tliis dire.-tion. 

6. I wmild nlsa refer here to paragraph 29 of llin *01110 
•TboTt n« nhnwing the liinitcl extent to which another class 
Imp“rlsl undcilnkings, vit., ItniTways— were utfli/ed o' 
‘•■*nioe tt'lief svnrks. It snll Im* eecn that portiiins nf 
^•■hsin lines w..re need for the nnrj> 0"0 of famine relief, 
'"'t al'iiivst entirelv for the ii*eof the districts in wliich the 
n*rk* were sitii!it..d. 

Ii. 1 belirtr I am jiistilied in raying that nae eoncInB'on 

wliicli the re-pnnsilde officers arrived ns the result of ex- 
n'rieiiee in ltiela>l linli'nk ond II i-e.ar fninliies srns ns to 
prne;ie.-.| impossiliilitv nf providing on fnliire oceasions 
® *ollirieiiry of wori: in thf nisirirt, nnd tbe necessity of 
'"afting relief werkers rlrcwlieie. Since then, liowevi<r, 
hove lin'i tbe ri’teirl of tlio Famine Coraiiiissioii, liHD, 
''■■'ieli (-ee paragrapbs 66— (10) wis iorlliipd to favour s iliiige 
"(■rks. Ill pawgripli C5 of tlieir iteport llin nurstion of 
drtriiing relief l.alnnir to otlier p iit* is ronsideren, and t lio 
®-i'p sif tlie llirsiiT Iftlionrers Fi'nl lo tbe dlielnm vniml is 
n*‘tln-d. The rnncliision Ft.atel in the final Friiteneo ol this 
{"h>"nndi is tb’it “in ordinary circmiistnnreF, the ri-ks 
“'Viilvisl in moving Imgr bo’iir' of inoii great liitfoaciw 
■”•■' 0 // fivKi thtir hetaet do not jastifr tho attempt to draft 

V. 5ly own view is tli.at DiFtiict I’riigrainines of relief 
I™Vks slionid bp eiipjilrmeiiteil bv rrovineial Progmminos of 
"■'ee (Iiiii’eibil) works, snph nsItnilwayF and Cnnnls, woicli 
■“laid be' kept in tlie siinnFtntn of preparedne*! ns is 
“JMstsd on in tbe ra'p I f Itistriet Progrnniinrs. It if very 
'■'•lirnlt for n Iti-lriei Olfi'er lo find out about Ibeso works 
*■* u* to rnelnde llieiii in bis Progrnniiiie, nnd the dnlv nf 
having ready a F-liome nf siicli woiks slionld bo iiiidertnkeii 
«'* tbp_ IiOs-al Onvermi'enl, nt |iri>ent it is no one’s duly. 
In. tlie ill tnnee refured lo al.ovc— that of drafting from ifie 
D'lrnr lotliv Sbiibpnr Dislilcl— tiiadisliriire wae probably 
•no great, imt 1 tbink a good deal more eonbl be done if (lie 
UmrfM/i'Ul mor \t> lirarr iwt 

k'lp lip ts) dntsi n Progmiiinie ef Itii|ieriHl srorks wlncli 
‘■nold to iiioile miiioilde for fniniiie rviief, and to wbieji 
rcllrf nerker- could bo disfied from districts witliin e.-i'v 
J^eb. ’Ihe i'logniinmcs iiiigbl lio iimde out by Civil 
(^‘rininissioners’) DiviFlmiFurby Public VTorlis Dopartmvnt 


Jlfr.r. 

Gordon 

iraUtr. 
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Jlfr. 1. DinMons; D5«triel OIBcers being kept informed of wKat 
Gordon irorke wero nTailable for the purpose of making np deli. 
Walker, cieneiee in tbeir Proginmmos. From my own eiptiienco 
(Umilcd no doubt) t am incKued to say that anfScient at- 
tention is not paid to this portion of the scheme of famine 
organization: and that there ought to be prepared in addi- 
tion to the District PiOKrammrs other Vragrammes of 
(Imperial) works which wonid be arailablo as famine relief 
works for groups of districts: 

II 

!• In paragraph 2 of Financial Commissioner’s tetter 
No. 7518, dated 13th December 1901, 1 om asked to reply 
in respect of the — 

(t) Lndbiana distriot. 

(it) Delhi division. 

As regards (i) Lttdkiaoa, I was Settlement Oliicer of 
that district during the period 1878 — 83. Jnstasloem- 
pletcd the settlement the Sirhind Canal was opened, and n 
very targe area of the dietrict has ooine under irrigation 
from it. But 1 have seen nothing of the distriot sinoo 
1883, and am not, therefore, in a position to speak of the 
present onnditions of irrigation in it. 

Then ne regards (it) the DelJi diohion, that inoindos 
seven distriots, with almost evciy reiicty of eUmato and 
condition which it is passible to find in India, and it would 
be inipneeiblo to answer the questions propounded for the 
division on n whole. I will, therefore, content myself with 
some remarks on one or two of the questions which are of 
geiieial application. 

Q 4. Proleelion from eniano ement of atsretment^ of 
land irrigated from taorki eonstrueled bg prieete capital, 
etc. 

I nra inclined to suggest that tbo period of protection in 
the ease of now masonry wells should he cztended from 
20 to 30 years. Ons ground on whioh I would support 
this proposal is the effect tills eztonslon would have in 
getting rid of the misapprehensions which areearrent on 
the subject and whioh nnnonbtedly at times interfere with 
the deTclnpmcnt of well irrigation. Our aTiangemcnle in 
respect of the granting of protectiro leases daring settle- 
meat operations p>ovido for an inqniry by tho_ Ssftjemcnt 
Officer into all cases where a protective lease is claimable 
even where it has not been claimed, eg., if n new well has 
been sunk 16 years before the new aesessment comes into 
force, the Settlement Officer would grant a lease, CTsn if it 
were not olaimed,for the rotnainini: fife years. In this way 
it is insured that aW new (or restored) wells are protected. 
Bnt the people do not know this, and I have recently come 
to learn that in the Gargaon District, where settlement 
operatioDB will rommonco before long, and when tbo 
necessity for sinking wells is being forced on the people by 
ceveral years of drought in eucoesswn, there w a ternicncy 
to hang back because of the fear that the land irrigated 


will he aseeased nt the higher rate. I think that the Inctaase 
of the period would probably get rid of the apprehension. 

_ Apart this I think that the period of 20 years 
is not siiffieioiit. Senior Bsvenuo OlHoers in the Fnnjab etill 
remember at leiwt the echoes of the great “ Priukcp ” 
controversy. It is not necessary to go into the history of 
that, bat I have aiwars thought that one resnlt of the 
Tovorsal of Hr. Frineop’i. policy was to indnee a tondenoj to 
go too inneh in fte opposite direction from that advocated, by 
him, ond that the period (hat was Bred is rosily too short. 

Q. 5, Takavi/or leells . — The ineliiiation to take advances 
for the emnstruotion of wells varies a good deal with the 
nature of the seasons. It is by no means a constant quantity. 
To sink a well costs a good deal of money ; and, apart from 
the unoeetointy about striking a good supply of water, 
there 18 ^ another oonsidcration which weighs for much with 
the egrionltiirist, bnt is apt to be orcrliaiked by those who 
advocato moro^extenrive scheme of well sinking. It is ndl 
merely o question of eonstriicting a ehoft and sinking it. 
The wiiter has to bo raised by a very costly and laborions 
process. Well iriigatinn over a certain aiea requires about 
four times the amount of human labonr that nould bo 
snffioient for irrigoted onltivntiou, and very often the labour 
is not fnrtbcDining. Then the expenses in wear and tear 
of bulloaks, gear, eta., are very oanstdcrable. 

In tbe present dry cycle tbrongli wliiob wc are passing 
there has been a decided stininlus to well sinking. Dut 
tbero is no doubt that with a return to y cars of plentiful 
miiifAll many i»f the wells that are now being oousiructed 
would fall into disuse. There is thus ii two-fold danger that 
people may be tempted to construct wells which oitlior they 
may not have the power, owing to dcReiency of labour or 
ot funds, to woik, or which may not really bo required, 
being sunk so to speak in a panic. 

As to the terms on which advances are made I think that 
they might he made more tiberal— 

(1) by extending the period of repayment to 80 

years, and 

(2) by reducing the mto of interest to 4 per cent. 

I do not think, for the reasons given nbove, that any 
largo sobomes ot extension ot well irrigation are posriblo. 
The proooBs must bo a gradual one for the simple reason 
that wells hare to bo ivorkcd. As popnlatian increases and 
hoidinga are aub-dividod the possibility of working new 
wells increases. 

I think that Govomraciit is sofficiontly liberal in pro- 
viding fends for distribotion by District Officers. For tbo 
rest tWe is no denbt that a great deal will always depend 
on the amount of attention which the District Officer and 
his subordinates give to tbo matter, and «ii their exertion 
in indnoing tbe people to taka ndranecs, and in making it 
easy to get them. I'ka-o are qnestiuns of District Adminis- 
tmliou whioh need not be dealt with here in detail. 


Mr. J. 
Millar. 


Month. 

Moga. 

Tiro. 

Sadar. 

Cltj. 

Uuht»r. 

Faxllha. 

Katbana. 

Jalalabad. 

January . 



1-29 

mtm 

1-83 

1-19 

•96 

•81 

■66 

1^00 

February . 



1-28 


1-01 

F09 

•92 

•75 

•71 

•61 

Flarch • 



•49 


•49 

•40 

•49 

•SO 

•38 

•17 

April 



•23 

•35 

•28 

•41 

•06 

•15 

•11 

•16 

May . 



•40 

■6T 

•47 

•38 

•37 

•89 

•29 

•19 

June . • 



2-81 

S*13 

2-16 

2-3S 

1^44 

1-20 

•40 

2-2.3 

July • • 



6-61 

6-41 

4-64 

4-83 

2-9.3 

2-41 

4-34 

2-14 

Angnst 



3-68 

4-73 

4-13 

3-43 

8-31 


3-76 

. 2-07 

September . 



4-23 

3-85 

289 

2-76 

2-OS 

•94 

2-17 

-73 

Ostober 


• 

•16 

•16 

•23 

•30 

-14 

•09 

•06 

• •• 

November . 



•01 

•01 

•03 

■I»l 

«se 

•02 



December . 

• 

• 

•43 

•29 

•40 

•41 

•22 

•15 

•35 

•06 


(10) Mb, J. hllLLAB, Deputy Commissioner, Feroicpor District' 

f 

I „ „ Deputy 

2. Average JRainfallfor the part ten yeare from March 1891 to end of February 1901. 


General. 
1, (a) Forozepnr District. 


(b) f 4S Assistant Commissioner.* 
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a) Ko. 

(2) No. 

(3) No. 
{4) No. 


3. 

(3) No. 

(6) Not goncially. 

(7) No. 

(8) No. 

(0) (it) In Jlngni ’n part of MnkiFar and in Fnrilbo 
talifil the water is too far from the anrltoo 
for well irrigation. 

(®) There will prokibly be » large detrense in 
inundation canal irrigation in thta_ district 
when the dam at liniiko ICnlliin is made. 
As wo fire threatened nilh a large diminution 
of water-supply there is no inducement to 
extend canal irrigation below Baiike. 

4. Protective pnttas are given fur 20 years ; after that 

•The eccona pwl oI thl. time a Inmp sum 5" ^ 

tiii8i7er is not understood. ncCnTfliDg to tiiO COllultloQS Ox tuc 

A. A. wells. 

5. Tes, loans are freely taken. I would recommend total 
remiskion in eases of failure to obtain w.itcr. The intcrct 
is vny low, the rules are already snirieiently elastic ahont 
the period of payment, and the Depnty Commissioner has 
full power to suspend an instalment when necessary. I 
would not iceommend remissmn of interest, partial remission 
of tho advance or granta-iiimid. 

6. (o) No. It is true that people are olamouring for land 
on tho Chennh and other new oonal systems, but this is 
only n violent form of land hunger. 

(61 Them ia a vei-y strong desire in tho _Mog_a talmj to 
have a new inundation cainl toting fiom liver inliudhiana 
Oistiiat. lllicther Oovernmont 
There t« no doahi of tj'* „jj] allow this cnnal fo be made— 
K‘l«n'‘'''.trh';u.‘si‘'“£“ being obovo the Hatikedam-I 
jeetioufl ns to plftns. ct(^ ^0 not knot?. The people, itovr* 

‘ over, have for lung time naked for 
tho canal wliich we propose to call the “Kingwa" tho 
line is ot present nnder survey. 

l2 There are 13 innndalion c.an ils in tlie diati iot, 4 above 
ndiiko are fed by tlie Soflej, 9 below Hariko get tbcir 
wafer supply from both tho Sntlta ond Beaa. 

Tlie heads of tho canals have often to bo olnngod owing 
. , o. ih. to changes ot the river eonrso. 

eoM'S‘'“« 111 " his ILore are numerous minors on 

been d'-cuned lu o uinoi. these Canals and their branches ; 
and la cTldsoco. and in the majority of coses there 

' ’ are regular masoniy outlets. 

Masonry weirs hove also been oonstrnotcd to irrigate 
lands on a higher level than the oonal. 

The supply is maintained for five to six mnntlis in years 
of ample loinfall. The minimum period is four months. 

18. (1) Eire onltivoliun lias been atnrtsd on n largo so ilo 
in this district ; gram is sown immodintcly after tho rieo 
crop. Double cropping isqiiitu usual, *y., wheat oftcr jowar. 
(2) Maize a valuable crop freely sown on cnnal lands. 
In Fcroiepor. this irop is prootically never grown 

A. A. on rain land* 

(3) (tt) In a good year yield is increased from Ijv'to 
1{ times that on rain Lind. 

(6) In a year ot a scanty rainfall the yield is 
, pernops 2 to 3 times as mneb. 

(c) There is no barani here in a ye it of drought. 
14. I have never known llie inundation canals too late 
for the khnriti sowings of bajra and jowar Of course 
people prefer as largo on area as possible of rwo and maize. 

Rieo falls when the water-supply oeaaes very early ond 
maize also is very badly nffcotod. 

16. As the inundation oanol supply depends entirely on the 
level of llie river, it Kometimes happoiis— especially near tho 
tail— that crops snifer sevetelj . A« a goiieral rule cxcciit in 
tlio Itoki Connl irrigation is supiileineiiicd bjr wells. In 
years of oidiu.ity r.iintnll this i» not iiecc-sary, in n bad year 
wells C.V 1 only B.IVO a cortoin amount of llio onnnl irrigated 
. erop. Khnriiha is allowed fieely 

niTtacthiaff ' uann'Sf I"'l "“t im- 

lo'. (1) At the least estimate ono and half times to twice 
as mnoli. 

(2) In a year oi drought hamni erop if sown is praotiesUy 
woitblesB. 


17. (S) Ahont 14^ annas per acre water advantage rale 
are paid on superior crops, e.g,, maize, rhillics, eto., half rates 
on other oiopa, c.y , bajra, jowar. This is on tho ennuis 
made by tho zemindars thcmaclvcs. In addition there is 
the establishment rate and tho silt cleaianco rate, both 
these items together oomc to 11 or 12 annas per acre. 

(1) On inundation canal owned by the Nawab of Mamdot 
Ps. l-8‘0 per nore in addition is charged. 

(2) Bitni is usual 1y paid — the cliargo from ^ on barani to 
I on canal lands or from ^ to ^ is not uncommon. 

(4) mi. t 

Tho water advantage rate is paid on the crop only. 

18. All small irrigation channels ore made by the tenant. 
Any expensive work, e.^., n masonry outlet is paid for by 
tlie landlord. 

18. In Zira 1 am inclined to think that ranals have cauFod 
a certain amount »f salt efllore-crncs. In any case the 
water there is near tho turfaec and on well areas I have 
notiecd even more elUorescenco than on canal watered land. 
It is (aid a soaking with cnnal water will often temporal ily 
remove kallar — probably the silt in the water covers it. Ziin 
has usually a fniily heavy rainfall. Tho pon)ile on the 
whole nro exfrcmeh Wy. Cnnsl water has certainly ma>le 
the land hnritpi tn work. The result is that owing to puic 
lariness a good deal of land has been left unoiiltivated. 

20. Establishment, silt rlrnranoo, repairs (of not too 
expensive a cbaTactor) nro paid by tho iriigatois according 
to * bacilli.* 

There is n regular cnnal Wnjeh-nl-arz and tho system has 
worired very wi 11 so far The great defcot is that only nn 
intelligent ‘ man properly tinined in tho portionlnr work ean 
look after the c.snals thoiouglily. 

21. The Nawab of Mamdot made several of the innndas 
tien canals, hut the Distiiat Canal Department, looks after 
them. Tlie Nawab could not lealizo orrears under Seoiiuu 
e8(^), Revenue Act. 

22. No, The jnnndation canal system is neeessnrily waste- 
fnl and has had its day. 1 ho eanals have worlred well, but 
cannot bo compared with tbo s.irliind Canal system, n’lncli 
distriliutcs n.iter (cioiitlfically. Une might extend on 
existing cnnal, but I wonld not recommend piivate pvisans, 
eg., Nawab of .Mandot, to constmet a now one. 

(1) River tract — 10 to 16 ft. Adjoining river tract— 
20 to 40 ft. Uttar and Rohi— any thing betwoon 
40 and 2u0 ft. 


(2) Per, olatinn water nsiinlly swoet. 

(3) From Rs. 100 to Rs 8,000. 

(6) Poraian wheel or hacLot. 

(6) 30 ocres. 

(7) 12 to 16 acres. 

33. (1) Most well bind is "dofasli." 


(2) When a man mates n well he natnrally grows valnablo 
oiops like cotton, maize, angarcano oliillios, vegetables. 

(3) (a) Yield is nsanlly twice as mnoli os nn barani land 
(this has been found out fiom many crop experimental. 

(6) Given a fair number of waterings, the yield is between 
2 and 3 linios as mneb. 

(e) There is proctionlly no barani in a year of drought. 

38. (1) At loast 2 to 3 times tho value of barani crops. 

(2) No comparison. 

37. (1) It depends a great deal on tho land. Probably 
Bs. 2 ns a minimum, hut cash rents are only common ia 
one tahsil. 


(2) After the protective pattn has expiicd, lumpsums, 
varying from Rs 3 to Rs 18 par well per auimm, aio paiu. 
Tho ainDunts ora fixed at settlement. 


38. The remindars witti tlioir local 


I quits airrss irlth this. 

A, A 


he tmstud in the matter. 


— Knowicugo an, 

exporienoo know the likely place 
for wells much hotter than w 
could toll them. They can safe! 


39, No.' 


40. Yes, EaeltcJia wells are common in the rivoinin 
tracts. They aie of considerable assistance in times of 
drnnghl. They do not cost innch, and I nm always ready tc 
give takavi fur them where necessary. 


Mr.J. 

'MilUr. 
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nroUN IBRIGATION COMMISSION: 


Captain 

f.JE. 

SradthoK. 


(II) Cafiais F. E. Bbassbaw, Deputy CommuBioner, Jnllandar. 
Memorandum by witness. 


Part A. — General, — namely, questions Sand 6, and the 
whole of £• 

A.— General. 


3. The average rainfal 

in eaoh nonth ot 

the 

year based 

on 0gurO8 for three years is ab boloiv 

— 



January 






2‘e9 

■ February 






0-98 

Mareli . 




• 

• 

1-11 

April • 




» 


0-45 

aioy 




• 

• 

218 

June 






2-29 

July 





« 

8-70 

August • 





• 

8*00 

September 




• 


7-94 

October • 





« 

•20 

November 





« 

... 

December 





• 

MS 

6. Imans under 

the Land Improvement Act are not 


In my opinion ftdron^n 
are taVen vciy roadilj In tWa 
dlttilci ; nt loM* itTfqolrefi 
muehlnr^er tfian any 
othcT dlstnet* Tho people 
do not xcijol^e speelst cn> 
eonracement bew. 1 ^eo 
fritb wbat Air. Pnraet vrotOA 
See mj memowwulttto. 

A« A« 


very freely taken in this distriot. 
237,081 acres were irrigated in 
1881*88 from wells and the nrea 
has steadily increased to 800,563 
aorcs in 1900*01 and the number 
ol wells from 20,029 to 27,434. 
But sea paragraph 14 on page 107 
of hir. Fnrscr’s Settlement Bo* 
port. During the two years I have been in charge, the 
following advances have bean made : — 
in 1900*01.— Ko money was available for aneh advances 
till the middle of December, after which time the restric- 
tions to advances were removed, and Its, 4,000, were allotted 
and advanced. 

Jn 1901-03 — Be. 12,000 were allotted in April and dis- 
tributed. In July another Ba 4,000 wore allotted and 
spent and in November a further grant of Its. 8,000 was 
made which will probably suffice for our wants. 


JE.~Wells. 

31. (1) The average depth of wells in csih of the main 
traets is as follows 

Nawasbabor tabeil 20 feet. 

Phillour „ 27 „ 

ffakodnr ,, 13 ,, 

J ullundur „ 10 ,, 

(2) In the low-lands the supplv is probably ehiefly from 
ncroulation and in the uplands from springs and pcicnlation 
combined. The supply is sufficient in ordinary years, bnt 
in 1900, for the first timo in many ycHis, tho water in the 
wells began to fail. hfr. Purser says there is no recoid of a 
total failure of the rains in Jnllundiir, but if such a cala- 
mity eliould ever happen, the wells will not save the coun- 
try from ruin. 

(3) See pages 101 and 103 of Purser's Settlement Beport. 
The average cost of wells is now said to ho — 

Average, 

Be. 


Jnllundnr tahsil .... 250 

Nakodar ., from Bs. 260 in the 
wet to Bs. 360 in uplands . . 800 

Phillour Bs. 300 to Bs. 400 . . 3E0 

ITawashnhr Bs. 100 in lowlands to 
Bs. 300 and 500 in uplands, say . 250 

(4) Tho average duration of a permanent well in which 
good materials have been used is said to bo not less than 
20 or 30 years. But some of the wells constructed in 
Sikh times are still in use. 

(6) See page 103 of Parser's Settlement Beport. There 
are three kinds of wells, nameh, the lever wells, the rope 
and bucket wells and the Persian wheel wells. 

The first kind are only found in the lowlands of the 
S'uwal and Bet Circles and are uncommon. 


The rope and bnoket wells are common in the Nawaishahr, 
Phillour and Bakodar tahtils. In the Jnliundnr tabsil 
~ths Persian wheel only is used. 

(6) This varies in different tracts, from 6 to 21 acre;. 
Tho rope and bucket wells have a greater irrigating eapaoity 
than tba others. 

(7) The average area irrigated in one year is— 

' Acres. 

Single welle. ..... 8 

Double „ ..... 15 

KoTB.—Stiiglo wells are those where one baeket or one Petstnu wheel 
Is nsed at a live. 

Mora.— neeentlj 00,097 welle Irrigated 8,tA7,8S9 haneln — He E. of* 
11 seres per well, 

86. Irrigation may enablothe enltivation of two harvests 
instead of one, bnt only on laml where manure is plentiful. 

“ The soil of Julliiudur and hinkndnr is too light for 
profitable irrigation without heavy manuring, so it is, 
belter to cultivate n small area very higblj’ than a larger 
area rongbly; while in Nawasbabr, and, Phillonr the sol is 
firm and strong enongh to bear irrigation with light man- 
uring snppIemHiiteil bv fallows, and as the etiif soil requires 
more moistere than is alwnj s nllorded naturally by ruin, 
tho people find it advnntagrons to extend irrigation as ranch 
as possibls oven at some saorifios of quality.” (.'-rc page 109, 
Settlement Beport), 

(2) Tho value is sometimes trebled when valnnblr crop*, 
ench ns sugarenne and cotton, ore cnltivnted. Sugarcane is 
the tevenne-paying erop of the distriot. Tbs area varies 
according to tho Zemindar's views concerning the sngar 
market. About sorm-eighth of the cane grown is irrigated. 
The enltivation of this crop in the district is mainly owing 
to the nnmber of wells in use. ^ 

(o) Well iiilgallon decreases when there is ample 
rniii ns tho cattle are allowed n rest, well 
water not being reqairod. 

{6 and e) In both these cases well irrigation saves 
crops that would otbcrwlso fail and ibo value 
of tho surplus pfodnee, if any, available for 
B.alo naturolly depends oo ibo demand caused 
bj scarcity elsewhere. 

36. Wbat is the chief crop on rain land, and in normal 
years ono ocie of rain land produces 13 maunds of wheat, 
while a similar area irrigated from wells prodnee* 21 
mannds of wheat. This would at Bs. 2-8 per niaund 
=(21—13) = 8x 24 = Bs. 20. 

(2) III 1898-09 an acre of rain land produced only 11 
miinuds while well land produced 26 miiunds. The value 
at tho rate then prevailing, niz , Bs. 3 per maiind was 
(26—11) = 15 X 3 = Bs. 45. But, of ooiiree, there would 
not be much surplus available for sale in a famine year. 

37 Tho rent paid by a tenant for rain land varies from 
Bs. 5 to Bs. 7-8 per acre, while the rent of well lands varies 
from Bs. 15 to Bs. 25 per aero. 

The people distribute tho revenue among themselves 
in the followiDg proportions— 

Villages — 

In 219 — 2 shares on wet, 1 on dry land. 

„ 132 — 3 „ ,, ,, 2 „ „ ,, 

„ 106— 6 „ „ „ 3 ,, ., „ 

•» 20—11 ,, ,* „ o ,, „ ,, 

,1 Ir— 9 ,, w ,* 7 ,, ,, ,, 

(See page 176, Settlement Bcport.l 

38. See piinigraph C on page 100 and paragraph 14 on 
page 107, Settlement Beport. 

No Bssiatniico has apparently , ever been rendered 'by 
Government or by local bodies in tho shape of expert ad- 
vice, eto. Advice is sot apparently needed as tlio people 
ooDstrnct wells withonl it. 

39. I am not in fnvonr of the eonstniotion by Govern- 
ment of wells in this district in land whioh is prirnto pro- 
perty. 

40. Temporary wells are only used in years of drought, 
and then rarely, as the district is proteoted by its perms- 
nent wells. 
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(12) Ms. W. A. IiB Bo8SIOVAI> Depaty Commiiisioncrt Ladhiana. 


A.— General. 

Lupbjaha Disibici. 

1. I havo Wn hero ainco Apiil'1898, nitli ilie exoeption 
of C moiitlia epcnt on leavo. 


average for tho post five years is ns followa 

Juno 



1*99 

July . 

• 


6'o4 

August 

• 


6-57 

September 

• 

• 

3-4 

October 

• 

« • 

•11 

November 


« ■ 

■02 

Doeember 


• t 

•66 

January 


• • 

•97 

Efbrnnry 


• • 

1*63 

March 

• 

• a 

•25 

April . 

• 

• • 

•66 

May . 

« 

• « 

•26 

The annual average 

is 22 6. 



{net Financial Cam* 
Examptiona nro b« a 


3. (1) No. 

(2) No. 

(3) No. 

('ll Tea, n largo portion o! tbc dlstriel is too sand; fur 
irrigation, 

(61 No. 

(C) No. 

(f) No. 

(8) No. 

(91 No. 

I. It varies from 20 to^ lO yetw 
mi'sioncrV oidcri.! in this district 
xnlo applied for and granted only at settlement. No ap- 
plications an rcsciTsd until the settlement is on the evo 
of expiry. The data of tho eonstrnotion of now wells is 
noted in the Jamahsndi and Milan raqba of tho note 
boohs. Tenants.ot*witI do not extend irrigation at their 
own cost, and peeupaney tenants ore suflioiantly protected 
by the statutory law re cniiancemcnt of rent 

6. Not very fully, beexusointho Jungsl water is too 
deep, in thooentreof thodistriet thorois canal irrigation and 
tbs people are well oft, in tho Dboya Nioha tho soil is too 
sandy for wells, and in the Bat tho natural moisture is 
plentiful. In yean of drooght, applications arc plcntltnl, 
but mainly from poor peoplo who bavo csbausted their 
credit with tbc bania, 

(1) No. 

(2) Yes. 

(8) No. 

(4) Tbis case is too rare to bo worth considering. 

(6) No. 

(0} No. 

G. No, tho nrrssiiro of population is great all over the 
distriot except in the Jnngal area. 

B.—CanaU of continuous Jlote, 

7. (1) Tho second crop in that case would be half a 
full crop. 

(2) After allowing for extra labour ond manuring, the 
crop raluc would inorcaso by about 50 per cent. 


(3) (a) Not at nil. 

(b) The outturn is twice os much as it would otheiwiso 
havo been. 

(c) The outturn varies immonselv in times of drought, 
tho canal flow is often weak, '-hnt an average crop is as n 
rnteprodnoed. 

8. (1) i 

10, Nothing worth mentioning. Small channels are 
mado b; the zemindars (homselres. The tenants make 
their own, and iirc only too plonsid to get the water. 

11. Eerer has boon very virulent and prevalent of late 
years in tho distriot, and this is notin ail probability uncon- 
nected with the marked rise !n the general water level. 

Tanhe. 

23. There are no irrigation tanks in this district. 

Wells. 

31. (1) Det, 10 feet. Dhaia, 46 feet. 

(2) Mainly from springs ; tbc supply is ns a rule good, but 
in prutroeted dronghi it fails ; tho water in some of tbo 
Bet wells often bceoniPH too saline for use. 

(3) In Bet 100, in Dhaiu 300 to 660. 

(4) An old well, t.e., one ennstruoted with lltiio made ont 
of ** Chnna " burnt with " Dbak “ wood {Bateafrondosa) 
wilt last 100 yean ; a modim jurry built well lasts 60 
years. 

(6) By “Oliarsa." 

(6) In Bet 7 or 8 aores. Dbaia IS or 14 acres. 

(7) In Bot 7 acres, of wbioh 3 are “dofnsli," s'.s,, 10 acres 
of " ajnas." In Dbaia 13 notes, of which 7 are •• dofosli,” 
ix., 20 acres of “ajnas." 

35. As In No. 7. 

37. (1) Bet 7 and Dhain 18. 

(2) About double. 

At a rule, a Inmp sntn is paid for a bolding on a lease, 
but in many oases tho full amount stipulated is not exacted 
it the season lias been nnfavourablo. 

88. (land 2) No. No. No. 

39. No. 

40. Yes, in tho Bot they are nsoful only for growing 
small quantities of valuable garden crops, which cnablo 
the neopie to subsist in a bad year. No oncoumgoment is 
needed, ns they are rapidly and easily made by the peoplo 
on their own initiative. 

Non. — ^Tbli dlitrlst lias tngerrd bj the IrtfKalbin from tlie&lrhlnd 
Cans) of lAiid lliat ii'cd to be Irrlpotrd from nalla. Tha mitor level {« 
i4«li.r, ftptl tho cobjrct hu been nodor con«IdorotloH for lomo tirofa 
AiTA»iffmrnit oro completed for rcitrlctlne rabi Irrigation In certain 
p!a(*e« and encnorsalnK a return to well Irrlgatlou. The correnpondcoce 
on tbta aobjrct mar be cobinlted. 

A. A. 


(13) OAPiAtK B. O. Boe, Deputy Commissioner, Kangra Distriot' 
A, — General, 

1. Kangra ilistrirt generally including Kuln. I have 
on two occasions oiGoisted ns Deputy Commissiniicr of 
Kongra for a few months, and my proper post is Aesirtnnt 
Commissioner in Kuln. 

2. Average rainfall nt tho bOisd-quatters of the district 
is ns fellows : — 


These fignres are really of no vnlno wimtover, ns tho 
nvprngp ininfiill in Ilnmirpnr, the 
I sBTcc. driest tohsil, is n little over half 

• • tbCBO. 

3. (1) to (8) No. 



Inehes. 


Iiirhcs. 

January 

. 4-77 

July 

. 4-10 

February 

. 4-18 

August 

. SS-67 

Marcli 

. 3-81 

September 

. 11-78 

April - 

. E87 

October 

. 1-23 

May . 

. 2*65 

November 

. 065 

June . 

. 0*67 

iJcceiubcr 

. 1-10 


26 97 


67-88 




2007 



Total 

. 81-32 


ra) Out of a total of 689, C3G acres of onlliratcd land, 
117,020 nercB aro irrigated by tIio_ zemindars* knhls. Tho 
remainder docs not rcqnire irrigating. If it did, tho 
rcminilnra would make kuhls out of tlio nallahs and so 
iirigatc it. 

Pee romarLa for lloihlar- 
pur, 

A. A. 


4. No exemptions are allowed. 
6. There ore nt present tho following sums 


Out in Takavl ; under Act 19 of 1883 
Do. do, 12 of 188.1 

Totai, 



4 Punjab 


jifr. 

W. A. Ze 
Sossignat. 


Captain 
B. O. Bee. 
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INDIAN IHRIGATION COMMISSION; 


Captain 1 have no real experienco of tlio WorUnff of theae loans, 
J}. C. Itoe. and can giro no opinion on any of tlio points raised. 

G. Not that I know of— 

No. 

Not that I know of. 

(J), (o), (d) There ore no oanala of any description in 
this diatiiot. The irrigation is done by water channels 
from the moantain torrents ; these ean hardly be classed 
ns canals. 

(e) Tlie irrigation from wells is so slight in this district 
as to bo practically nil. 


In conclnsion, I would rcntarl; that practically the whole 
irrigation in this district is done hr channels from the 
streams and torrents, and the best way we can assist in 
helping the people is by giving them help sometiines to 
repair these channels, when tliey go wrong. In Knln I 
often giro grants from the Kolhi funds to improve these 
water channels. The zemindans nndentand iho workinfr of 
them and ore often very ingenions in their construotion. 

The less we interfere the better, 
ingreo. ^ Kverv drop of water almost is 
somebody’s right and any attempt 
to extend the system of iirigaiion would, 1 thiub, only 
rcsnlt in friction, os somebod} 's rights would bo interfered 
with or somebody would think their rights were. 


(Id) hlijon E. 8. P. Eaties, Deputy Commissioner, Simla District. 


Major Q. J, — A. 1. — The Delhi District. As Deputy Commis* 

M, S. P, sioner from Kovomber 18dd to hlarch 1890. 

8.— X3.— fl) No. (2) No. (3) No. (4) No. (S) No. 
(6) No. (7) No. (8) No. (0) There nro no reasons that 
1 know of except those of a xihysical nature. 

4. — A. 4 — hly only experirnee extends to Wells. En> 
hnneement of assessment on nccimnt of irrigation from new 
wells IS not made during tha term of settlement. At n new 
eeitleiuent land which was not irrigated at the praviuus 
eettloment, but which liaa sinco bccoiiic irrigated by tho 
hinking of a new well, la gnuitod a protective lease for 
twenty years from the date when tho well cammonced to ))o 
worked. The owner does not always reap an advantage, it 
depends to a largo extent ns to how the Tillngers distribnto 
the revenue oier tbe land. Tbo Settlement Uiliear assesses 
each village on bis own eetimnto of the pioducing valno of 
cncii class of land, but the internal distribution, if left to (he 
viliagCTS, is often not in accordance with these estimates. 
It IB by no means nnconimon to find n single rate fur distri* 
bation used f«r both irrigated and nnirrignted land. Oecn- 
paney teuania enjoy ptaetieally tho same exception, ns the 
landlutd and tonaiit^-at-will are, 1 oaiisider, snlhcicntly 
protected by the provisions of Chapter VI of tho Punjab 
Tenancy Act. 

6. A. 5. — Loans under tho Land Improvement for the 
extension of itrigation are not freely taken. Probably the 
chief reason is tliat people with any credit prefer on most 
oecosione to go to their own banker, rather than to Ouvem* 
ment. In tbe latter case there has to be an enquiry, tho 
Collector may not have money at his disposal, tho loan sane* 
tioned may be less than that asked for, and the fear of wliet 
may happen if the instalments are not punctaally paid in- 
duce tlio borrower to try clscwhoro first. Tho ordinary 
cultivator dislikes being bronght in contact with oflieinls, 
and this foot mil always weigh against tho populnrity of 
such loans. It is the iiiipeenmous and the man witnout 
credit who comes to Governmeat for a loan in an old settled 
distiiet like Delhi, and even ii bs gets it, the result is seldom 
any benefit to the peTm.ineut itrigation of the district. I 
do not recommend any of tho proposals (1)— fG). 

C. A. G. — I do not oonsider so, though in case of a new 
canal being opened cuitirntors are nttraeted nnd there is 
temporarily a dilliealty in keeping tenants, but the cause is 
never, 1 think, a lasting one, and after eue or two harvests 
normal cundltions again prevail. When the Ofionah Canal 
was lint opened, many of the tonanU from tho river villages 
in Gn jrat aistiiet, which had been Buffeting from had years, 
left, nnd there was diffienlty in retaining tenants, but mat- 
ters Eoou righted themselves. I cannot, say there is any 
strong desire on tho part of tbe people of tho district to 
have means of irrigation increased, though those who 
du.not get canal water by flow would probably like to liavo 
it. 


quent increase in value is apprcoiable. The. crops on 
Toin lands are nsnally under these circumstanecs quite 
ns good, sometimes even better, than tlioso on irrigated 
lauds, ' 

ib) In a year of scanty rainfall the nrodoco of an acre of 
irrigated land may, 1 think, be taken as 100 per cent, 
greater than that of an acre not irrigated. 

(e) Tliis question is almost iinpossiblo to answer. Deni 
drought ineiins no crop nt nil on nnimgatcd land and a crop 
on irrigated land which depends on tho amount of water 
it ha- been possiblo to give tho land. Tho increased value 
of such crop deponds on the market rate, which Is not 
necessarily high on acconnt of a loeal failure. 

8. A. 8.— (1) An approximate estimate ean be obtained by 
taking wheat os a standard in on avetngo assessment ctrclo 
nnd nsecrtainiog tlis ditferenco in value of nn irrigated nud 
miirrigated orop found to evist by tho Settlement Oflioor. 
Tho viilui* of nil aero of wheat wni found to be on irrigated 
land Rs. 17-G.C and on nnirrigaled land Us. 8-2*4. Inerc-is- 
ing the value of the irrig.ited crop by 20 per cent, for 
the reason given in my answer to question 7, I obtain 
Rs. 19-7-11 as ths valno per acre for nn irrigated crop ns 
compared with Its. 8-2-4 for an unifiigated crop. The ap- 
proximate incTsase in tlio vnlne of tbe crop due to irrigation 
in nonnal years is 123 per cent. 

0. A. 9. — The rate varies according to ths unturs of the 
crop from Rs. 6-10-0 fur sugnrcaoo to Rs. 1-12-0 for hliarif 
crops per ncn*. Toe ncinal rates are glveu in Fiinjab 
Governmeat Notification No. 431, dated 19th February 
1893. Tiie average rate {let acre is probably a little over 
Be. .3. 

(2) Iho average rent for canal lands is per acre 
Rs. 7-C-O and for other uiiirrigitcd Innite Rs. -1-4-0. Tbe 
dillerenro between these Rs 3>3-D is the iuorea.sa obtained 
by the owner from the cnltivator in the forin . u£ enhanced 
rent on orconnt of irrigation. 

(3) In this district nn owner’s rate is levied, which is 
ovsvsscd nt half the ocenpier’s rate. Using the figures 
given above, tbo average owner's rato per acre is eome- 
tbing over lie. I-o-O. 

Ill each of tho above raves the rnlo is paid on the nrea 
actnollv irrigated, owner’s and oecnpier’s on area Irrigated 
each harvest, oiid rent on the canal urea held during the 
year. 

10. A. 10. — Tho private expenditnre necessary to bring 
wntor to ths field is nsnally very small, as tho majority of 
the onItivatoTS are owners ; tho expenditnre is generally 
inenrred by tho owners; if such is undertaken by tho ten- 
ant, ho is, 1 consider, amply protected by tbe provisions of 
the Teiiunoy Act. 


7. A. 1. — (I) Tbe answer to this depends almost entirely 
am- the rainfall ot the tract. Tbe average annual rainfall of 
Delhi is shown as 28 inches, it probably decreases to nearly 
20 iuohes in tbo southern portion of the district. 1 am of 
opinion that where the average rainfall is 28 inohea or over, 
the value of tho produce of the land on aceonnt of irrigation 
rendering it possible to enltivnte two harvests instead of 
one is increased bat very slightly. 

(2) Irrigation loads certainly to tbe substitution of 
more valuable for less valuable crops. 1 think that such 
increase ean bs estimated at not less than 20 'per cent., but 
I am unable to verity this by fignres. 

t3) (a. In a year of ample rninfnll, I do not oonsider that 
the inciease of yield through irr^tion ami its cpnsc- 


11. A, 11,— The two northern tohsilsof tho district rteeire- 
irrigntiott from tho Western Jumna CannL The folloiring 
extracts from tbo report of the Settlement Officer,, written 
at tho end of 1830, will give an idea of ollecta of this 
irrigation in the distriet :— 

” It oppeara that the Delhi Cnnol is a work of consider- 
able antiquity, oortninly some centuries old, and the tradi- 
tion of the eountiyside says that after copious and long 
continued irrigation the Bsngar oback of the district 
became mined with reh. that tbe canal was given up, and , 
p.'op1o took to woUs, or to dependence on the rainfall, to 
nourish tboir crpus. X do not know how far this is true, 
but ubont tho ycqf 1816 A.D. the canal natcr was re-intro- 
duced,?; 1 . . - 
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It appears that dearanoei tho resalt of which it was 
hop^ woald bo to bring under oultivation vast tracts now 
deserted, was commenced in 1815, and that the canal was 
running in 1819. 

' *' At the rcgnlar settlement in 1842 little damage from 
water-logging seems to have been noticed or cren appre- 
hended. Ent in 1856, remissions from shor began, and 
others were made in 1858, and since then the subject has 
been ope of constant anxiety to all officers acqnainted with 
tho state of tho case. Hodorato irrigation and good 
■drainage are all that are wanted to restore the Bangar of 
Delhi to the beantiful fertility described by John Lawrence 
about forty years ago, as allowing one to ride for miles as 
through a highly cnltivated garden." 

In bis detailed remarhs of the Bangor villages of tho 
Delhi tnhsil, the Settlement Officer writes: "The mainstay 
of irrigation is the Canal: gren'. damogc has been experienced 
in not a few of the finest villages from a recklessly copious 
use of canal water, aggravated by a bad system of drain- 
age, which of itself is an enormous evil. The proprietors 
of this chock ore almost entirely Jnts, good cnltivators 
by nature, but scrionsly debilitated in body, and not a 
little demoralized in mind by the misuse of the canal. ‘ 

About the Sunipat villages he writes: "Beyond this we 
come to the vnlley of the canal whieli traverses the whole 
length of the tahsil Here is copious and long continued 
irrigation, and the_ soil almost everywhere ehowa marks of 
exhaustion. ' Yet it is plain that the canal water, before by 
abuse it turned into a curse, was for a considerable timo 
a blei-sing. The fiscal history of the villages shows that 
for long after tho re-introd notion of the canal, the quality 
of the soil continued to improvo by reason of the valuable 
*eilt deposited by canal water on it. It was only when tho 
process of water-logging began tliat this benefit w.is firi.t 
minimized, then neutralized by the destructive shor rising 
up to tho surface. 8inco then tho evil hns predominated 
more and more, till nt present the culturable area is in some 
villages only a fractional proportion of what it was." 

The original alignment of the canal was, I believe, bad. 
It did not follow tho higher contours of tho country, but 
In places crossed the natural drainage lines of the land with- 
out allowing snffioient outlet for tho water. This had the 
ofToct of not only causing swamping by holding up tho 
drainage, but also of water-logging by percolation from tho 
canal. The canal carried more water than was necessary 
for the purposes of irrigation and water was therefore always 
available. The assessment was fixed and' did not depend on 
tho area irrigated, so there was every indnoement to over- 
irrigation and waste of water by thooultivators. At acttlc- 
nicnt 111 1880, the system of dssessment was ehanged, land 
was assessed in its dry aspect and nil water taken from tho 
canal was charged for according to the crop and the area. 
Much of the canal hns since been re-iilignod, provision hns 
been made for passing tho natural drainage, the amount of 
water available has been considerably reduced by making 
new branches, and several main drains have been cut under 
the supervision of the Canal Department. 

Tho reenlt of these changes has been that rch or ehor 
does not appear to be on Uie increase in the caniil irrigated 
tract, and ns far as I can judge, its condition isinow much 
improved frnm what it was when the Settlement Officer 
wrote, althoDgh some villages still remain in their former 
state, the result of insufficient drainage. Probably a com- 
hination of the changes iiitrudiiced have brought ahont the 
ra.salt. My osperionce docs not ehow that drainage ie neces- 
sary for irrigated land if the irrigation is under proper 
control and not excessive, bnt drainage is required if the 
natural drainage has been interrupted or reduced by irriga* 
tion works. 

Si. 31. — ^Tho Delhi district is about 60 miles long 

from north to Fouth, and has an overage breadth of^SO 
miles. Tho river .Inmna forms its eastoin boundarv. It 
may ho ronghly divided into two main portions — tho low 
Khodir londs lying near the river, and the higher Bangnr 
Innds. A line of hills starting from the edge of tho river 
in tho middle of tho district runs across the district in a 
south-westerly direction. On tho west of these hills arc 
the Inw-lying lands known as tho Nnjnfgarh Jhil. As 
compared to the Bangar proper, proximity to the hills 
iiicieases the depth to water level, while nearness to tho Jhil 
decreases it. 

(1) Tho avcrngo depth to water in tho Khadir is 16 to 

20 feet, and in tho B.angar about 30 feet. 

(2) In tho Kbndir the supply of water is from perco- 

lation from the river, in the Bangar it is from 
springs and from percolation from tho cannl. 
In tho uplands in ordinary years tho wells 
cannot ho’ccnstautly used, the water gives out, 

4 Punjab 


and they have to be rested for three or fonr 
honrs before being agoin worked. In years of 
drought the permanent water level falls several 
feet, and the supply of water diminishes, bnt 
it is very unnsnal for n well to run altogether 
dry. In the Kbadir wells the supply of water 
is fairly constant. I am not aware of any 
cases in wliioh wells have becume loo saline to 
be need for irrigation. 

(3) The average cost of construction of wells is Be. 300 

to Rs. 500 in the Bangar and Rs. 300 or loss in 
the Khadir. 

(4) My estimate of tho average dnration of a modem 

well is 60 years. 

(3) North of the town of Sunipat water is raised by 
tho Persian wheel, in the rest of the distrlot it 
is raised by tho rope and bucket. 

(6) and (7). At settlement tho nverago aren irrigaii'd 
per well works ojit at 10 0 acres in the Khadir, 
and at 7 0 aores in the Bangnr. 1 understand 
that this represents tho actual area that was 
found niidsr irrigation at the timo of incasarc- 
ments. I am nnahle to give present figures, ns 
I am not in possesrion of the statistios. 

37. A. 37. (1) This is n difficnlt qnestion to answer ; if I 
had access to the disti let records, it might bo possible to 
quote ttatisties, bnt probably they would be misleading. 
In the large majority of cases tho rent of land is either a 
fixed share of the prodnee, or the land revenno assessed 
with aomc added percentage. Tlie -sIiBre of prodnee taken 
by tho owner is goncrally one-third or twu-liftfas, this is 
taken on the whole holding whether tho crop is iirignted or 
not. The ineronso in rent duo to irrigation would he the 
iiioreaso in tho value of the prodnee whioh fnlla to the 
slinro of the landlord. Its money value per acre irrigated 
is indeterminable. 

(2) At settlement tho rate pnt on irrigated land was 
Be. 1-6-0 to Be. 1-10-0 more per acre than thnt put on unirri- 
gated. Land oonsidered irrigated was the land fonnd to 
have been aotnnily watered dnring tho year of mensnremont. 
This must be presumed to bo the average enhanocment per 
aero on neeount of irrigation. This presumption was not 
recognized by tho people in distributing the revenue within 
the villages,^ os ont of n total of 810 villages, in only 126 
was any di-tinction made between irrigated and nnirrigated 
land in the distiibiition of the revenno among the individnnl 
holdings. In tho largo majority of oases the distribution 
was mude by a single nil round rate. 

33. A 39. Berions diifienUies in the scleotion of n spot 
are ^ very seldom encountered, water is prootioally always 
6btainat>ie. the donbt is about its quantity and quality. Tho 
chief difficulty in the conslrnotion of a well oecurs 
when tho rylindor reaches unstable sand, it is hard to pie- 
vent the rand running in, and the pormanonoy of tho well is 
nifeeted by it. No expert ndvieo hns to my knowledge been 
ever ofTored, 'nnd it is very donhtfnl whether tho oidinnry 
cultivator would accept such advice, especially if it was at 
oil contrary to the enstom and praotice of tho country. 

39. A. 39. I am not in favour of tho construction by 
Ghivemroeiit of wells in land whioh is private property. 
The expense wonid ho far greater than if done by the 
owner. It would certainly canao some amount of distrust 
among the people, and it wonid bo irith diflicnlty that land 
for the purpose could be obtained. In this district, whore 
Government owns a nambei of vllhgos nnd lias so far, as 
landlord, never carried out any works of improvement, it 
wonid oppour oxtroordinnry to begin to improvo the land 
holongiog to others. 

40. Temporary wells are nsed in tho Delhi district 
to some extent, ospcomlly in tho Khadir and r/mnd tho 
Najufgnrh Jhil where tho water Is near the surface. They 
are a protection against famine, iiiaemnch aatlioy enable 
the produchig of a crop sufficient for tho absolute nee'essi- 
tics of tho owner- In n year of hcanty rainfall I would 
cnconnigo tho constraotion of such wells by a liberal grant 
of tnimvi, tho money should bo distributed after loe.il 
enquiry on tho spot, and easy terms of repayment should bo 
eanctioned- 

37. A. 37 — (con/hiued.) (1) Tho following figures have 
jnst been roeoived from the district offioers, so I include 
them ns showing tho recorded values. The average rent per 
acre for obahi or well-irrigated land is Rs. 7-14-0 nnd for 
barani or rain land Rs. 4-4-0 ; the difference of Rs. _3-10-0 
per aero represents the enhancement of rent dne to irriga- 
tion paid by the cultivator. Tho cultivator pays rent on the 
area of his holding capable of >being irriratoil, although it 
maybe impossible to irrigate the whole areainanyone 
ycor. 

z2 


dlfajer 

m s. p. 
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(16) W. lyi. Hailst, Colonization Officer, Jbelnm Canal. 


jlfr. IT. iif. 
Jlaile!!, 


JLi—Bcneral. 

1 My nnaweiB to£ei anticoly to tho Thai tract of the 
Dcta Isjnoil IChnn diotrict. 1 waa Aasiatant &ttleinent 
Officer nt Bhnicknr from November 1899 to October 1901, 
and lived in the Thol tract the whole of tho time. 

2. Thofignres of rainfall are as follows: — 

Five years 1885— 1890 . . . ASG inches. 

Five years 1890 — 1000 . • • 0''“ » 

These figures have been taken from tho registers at 
Bhnkknr, Leish, and Nnrpur at the edge of tho traot. Tlio 
rainfall in the tract itself is leas than the avorago here 
shown. 

3. The rainfall is so small that there is practieallr^ no 

baiani oultirntion, and what there is gives a very precanons 
return. Tho only irrigation carried on at present b by 
means of wells. The chalii area of the ThniKnlan Circle 
is only “7 per cent, of the total nrea of the Circle; tmt M 
tho Daggar Ciiola is only 8-8 per cent ; niidthat of the Jandi 
Thsl Circle is only 8 per cent. 1 bough tho popniatton is very 
8par6Q) tliis docs not in itself conbtitnto an obstacle to ttc 
cstonston of irrigotiooe Tho chief obstneloa Aro5“~Tho 
cost of the cattle neecssary to work tho wclle (the depth of 
which is from GO feet in tho north to 17 feet in tho eouth); 
the poorness of the soil, which necessitates the nse of a 
great deni of manure ; tho insuffidoncy of tho fodder 
snpply ; tlic heavy czpenditnrc on well wood-work (tho 
country being teediess) and on well ropes. Eztensnm^of 
well irrig.atic.n is not, 1 think, hampered by the fear of m- 
flreased assessinent. I have never had this caiiec pleaded to 
me. Nor is there any fear on account of the oiihanoimcnt of 
rent The tenant is completely master of the sitnation, and 
can get nny amount of lend at a purely nominal » 

know of no defeole in the tenancy law in tins rcs|«ot. The 
obstacles under tho present circumstances to the extension 
of well irrigation are purely natnral. At the same time, 1 
may note that for some jeafs past Government has dw- 
couraged tho construction of welle in the waste lands of tho 
Thai villages, as it was supposed that tho oxistcnco of a 
largo number of ecattorcu wells would ombirrass «s _m 
colonizing tho waste in the event of tho Indns Canal being 
eonetructed. I doubt if this has oerionslj interfered with 
the extension of the chaiii area, as it has always been diffi- 
cult to find tenaote for ezisting wells, and it wonld nt any 
time have been posdblo for persons wishing to cnltivato to 
li.avo fonnd ony number of wells at nominal rates of ronl, 

1 do not, however, think the policy at all a good one, and 
would suggest that it ho carried out in the future with less 
rigour. 

4. Now wells are in most of tho villages exempted from 
revenue for the first throe years, and pay half rates for tho 
next seventeen. In some of tho rfUsges the period of half 
exemption is ten rears only. Tho cxeniption is Mcnred in 
practico by the grant of protective losses. The original ar- 
rangement w.as that the revenue on nil now wells should go 
to tho Village, and not to Govurnincnt, and tho village could 
respect the protective lease or not os it liked As a matter 
of fact, it generally did respect it. Under more recent at- 
rangemcnls rovonuo of this kind goes to Gnveinment, nnd 
tho protootive leases are of coiine respected. As regnrda 
tenants, I don't think that there is any ease of a tenant 
extending well irrigation to his land at nis own cost ; wells 
ate alvrays bnilt by the owners. The oast is far hojond tho 
menns of nny tenant. 

I would extend tin' present provisii'iis— ns hns lately been 
done ill the oa-e of Multan — by giving a dear exemption 
from revenue of any kind for twenty years. Tliis wonid bs 
ahead of the prnotice in the neighbanring districts, bnt 
considering the cost of new wclle nnd the bnckwatdne.ss of 
the traot, f don't think tlint the liberality would bo exeessivo, 
6. 8o few welle have been built witliin the last ten years 
that it IS diflicult to nnswor this question. SpeakiDgon 
general gronnds, and not in connection with this troot 
oapeeially, 1 am in favour of remitting tnkavi limns for the 
eonstruttion of wells when tho well proves tobostriicturalty 
n failnrs. IVo luay be quite euro tliat the nntninl antipathy 
of tehsildars to recommending a loinissidn of any sort 
would prevent this oonccesion from being orerwurked. The 
procedure with rvgnrd to tnkavi advances has been much 
simplified of lato years, and imii ensriy for the bettor, but 
n great deal more remnins to bo done by (i) dietribotion by 
the Bovenue Assistant on tho sput, (iil suspension of in- 
stalments in bad times, (lii) working np to the full period of 
20 years in fixiiii; instalments, nnd fixing them in such a 
way that tho instalment of tiikar! should ho recovered 
merely as an addition in ilie land revonns. Tnkavi instal- 
ments are not always collected, ns they should be, nt tho same 
time ns the land revonuo. I tliink that the Sialo should 
bo willing to take interest and repayment of tho tnkavi 
I in the form of increased land revenue. 


6. Wherever irrigation is extended largely nnd quickly, 
it naturally injnres the remaining oultivation. This has 
grown to bo a commonplace on tho lands near tlie Chenab 
Canal, the elfect of which has also been to make it more 
difficnit to got tenants in the Thai. Bnt them is a very 
general desire among the traricnlinrists of this tract to 
have canal irrigation inttodneod from the Indus. The 
desire is of oonrse less keen on the part of the graziers. 

U. 17. 2). There are no canals or tanks hero. 


JE.—Welh. 

31. The nvrrnge depth of walls in tho Thai Kalan Circle 
varies from 60 feet in tho north to 31 in the south. In the 
Daggar Cirolo it varies from 42 in the north to 31 in the 
snnlh, and in tho Jandi Thai Circle it varies from 2C in the 
north to 17 in the south, 

(2) Tho snpply is from jiercolatioh, nnd I hare heard 
of veiy few oases indeed of it running short, though the 
wells arc as a riilo worked both day and night. In a year 
of hod drought it is somotimes neccsssiy to work them iu 
the daytime only.- They are ss a role cleaned out once 
0 year, as the rand flotvs into the well cylinder with the 
water. There is n good deal of scouring under the mason^ 
nl tho bottom of the well, nnd repaira arc as a general riile 
nceresary once a year on this account. In only a fow 
villages at tho south of the tract docs tho wator beeomo 
salino in summer. In these villages the water is full of 
salt ail tho year runnd, hut in snmmer it bcoomes quite 
unfit for drinking, and the wells are usually olosed. 

(3) The cost of construction is from St. C60 in the Thai 

Enlon to Be. 360 in the Jandi Thai. , 

(4) I cannot giro anything liko exact figures of average 
duration. There are welts which have been working more 
or less coulinncusly for 160 years. I tliink that the dura- 
tion of a well is determined more by the quality of the 
soil and the circnmslonccs of tho owner than by tho failuio 
of water-supply. 

(8) Tho water is always raised by a Persian wheel. 

(0) The nverago commanded area attached to a well 
in tho Thai Ehlan Circle is 10 acres ; in tho Daggar 211 
acres ; and in the Jandi Thai is 20 acres. 

(7) The average area irrigated yearly in the Thai Kalan 
Circle by ca-h well is IS acres ; in the Daggar 19 acres • 
.and in the Jandi 18 acres. 

^ 36. It will perhsps bo sufficient to answer to this ques- 
tion that no oultirntion can^ be carried witliout well irri- 
gation. Barani ctiliiraiiou is purely of the oatch crop onler 
nnd yields no crop in three years out of five. Seed is sown 
on barani land very largely for the pnrposo of raising 
fodder. 

36. See 35. 

37. (1) Tiie figures recorded about rent show tlint the 
percentage of llie produce taken oii barani land by the land- 
lord is about 30 per cent., nod that on ehahi land is about 
25 per cent, 

(2) If niy oFsessment propiisals are nceeplod by Govern- 
ment, the rovenno rate on bsrani land will work out nt 
nbont 2 aiiims an acre, nnd that on ohnhi land at about 10 
to 12 annas per acre. Tho ehahi rates nt present are paid 
on the whole well, irrcspccliro of the area noder crop. I 
have proposed a system whereby parts of the well which 
go out of woik will be exempted from revenue. The rates 
referred to above will noi^ however, he assossed on the whole 
commnudod nrea of the well, bnt only on the irrigated 
portion. Tho rovcimc thns obtained will bo treated ns n 
fixed dcecnud on the well, whioh will continue to ho oolicolcd 
nqtil, os aliown nbove, any part of the well goes out of 
work. 

38. I do not think that serions difficulties of this sort 
are often encountered. I have not myself aeon the eon- 
stniction of a well abandoned bocansc tho situ sclraied 
proved to contain no water. IVclls are easy enough to 
cODstruot, provided one hns the necessary igipital. 

No expert advice hns ever been ulTereJ to the penplo on 
the subject, nnd I do not think that it wonid prove osefal 
to olfer it. The problem in the traot is not how to build, 
hut how to maintain a weli.^ For this reason I sbculd 
also answer the question contained in No. 39 in tho negative. 
Tliero is no reason why Government should build wells when 
there arc himdreda lying idlo which cnitivators can have 
W tho asking. 

40. Temporary wells are used for tl o purpose of water- 
ing flooks only. They cannot jbe used far tlic pnrposo of 
irngatiou, and I see no need to cnesurage their comtrue- 
tion. 
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(16) L. 1 L& UoTi Bah, Bevenae Eztn Assistant Commismoner, Mxiltan. 

A. — Oeaaral, 

1. My answers below tefer to tbo Mnitan district, where I bare been Borenuo Offioor andlExtra Assistant Settlement 
Oincet from Only 1894. 

2. The average rainfall in each month of tho year in the district is as follows 


Kami ot Taubii*. 


UoKne. 

UuUait, 

Eablntala. 

Sbi^abads 

Lodhraa, 

Msllsl. 

Torxa. 

April . 





0‘20 

025 

0-17 

0-29 

0-14 


Mav , 




• 

.026 

0-19 

0*20 

OIS 

0 82 


June . 





0 39 

a-G8 

0-33 

0'23 

0-47 


d nly . 




• 

210 

1-83 

1-21 

1-41 

Ml 


August . 





1-08 

1-21 

ISO 

1-08 

097 


September . 




• 

O-GO 

0-C9 

1-23 

0-41 

0-46 


October . 




• 

002 

••• 


• ae 

004 


November . 




« 

0-01 

002 

0-09 

006 

006 


December . 




* 

014 

0^7 

0-09 

0 05 

0-08 


.Tannaty 





0-32 

037 

0-20 

0-43 

0-18 


Fcbmsry . 





0-18 

023 

0-24 

0 28 

0-29 


March 





0-47 

0 41 

0‘31 

0-09 

007 







6-89 

6 97 

6-87 

4*u3 

4-10 



3. The only ohstaclototheoxtcnsionof irrigation is in the 
liailsitohsil from sparsity of population, hot tenants from 
other tracts conid easily be obtained when caiiul irrigation 
in tho Bar tract is extended. Tho extension of tho now 
canal from the Sutloi-onm-Bias io nndor the consideration 
of Govorninent in this part of tho district. 

(2) But there is a safRciont or much larger stoeh of 
cattle evou in tho Bar treat for the cultivation of the 
irrigated land and other reqnironents. 

(3) Trsnally tho people of this district do not uso mannra 
in their lands which are irrigated by canals, but for well 
lands they do nso it and there is enough of it in tho wliole 
distiiot. Besides the manure of cattle, tho roots of indico 
plant are greatly used for manure and nto very usoful for 
cultivation of other crops. 

(4) The soil is good throughout tbo district with the 
rxeeption of a strip of land which commences from the 
snath-ncst corner of the district in the Shujabad t.ih3ij 
and traverses tiirongh Shujabad, Lodhran and Moilsi 
Inhsils up to iho Bur tract, but some part of it is alreadv 
irrigated in the two first named tahsila and grows only 
rice. This land has got leh and will improve by the silt 
of a perennial canal. 

(6) ■Uncertainly of the supply of water will ccrtainlv 
drive away the tenants to better canals, and ita_ too late 
commencement will deprive tho people from growing bettor 
crops, and if the water censes to run earlier a pood deal of 
tho harvest will bo rctnmed as ICIiarnba causiii!: loss both 
to the soinindar and tbo (iovemment, but if thcro is 
cnongh water in the liver there will bo no suoh obstacle. 

(6) There is no obsiaclo on account of loch of capital or 
of fnnde for more expensive oiiltivution of irrigated crops 
except in the B^r, where the tiangriiil and olhei tribes of 
a nomad kind inhabit tha coontry, but they are ricli enough 
in cottla and onmots, and could easily get money whenever 
they rcquini it. At presont they only grow crops fiom 
svhioh they could easily pay revonne or which wonld givo 
them sufficient food for men and cattle, hut there will be 
no dillicnlty whatFoevor in getting tenants for the lands 
which mostly belong to Government. 

(7) , 18) and (9) There ia no obstaclo on account of fear 
of enhaneed roi t or rcvcmie, nor on account of nneertainty 
of tenure or defects of tho Tenancy Law, nor for any other 
reason. 

4. The lands irrignted from wells oonstrnelcd at the 
expense of private indiiddnalB svith or without tho aid of 
loan from Uovornment are exempted flora onhaueoinont of 
reveono on aeconnt of the irrigation for 20 years from date 


of construction. Bnt if an old well ont of nse is repaired, 
the exoniptinn extends to ten yoaiB from the date on which 
it is bronght into use again. In this district, ibongh a 
nominal fixed rovonno is imposed on wells, itisnotreoovered 
if the well was not used dnring the year, and the assessment 
is only reecverod if it has irrigated some part of the crops 
attached to the well dnring the year. Practically the 
revonne on wells is ralhor (luetnating and nro oxompted from 
payment of wstrevenne for the period of 10 and 20 years 
above staled, ns a yraCla is granted to them to that effect. 
'Whenever a now well is eonstrncted or an old one repaired, 
the Fatwari of the village submits a report or eometimes 
tbo owner of the well himself applies for a proteotive lease 
and on enquiry throngh tho Bevenno Agency the protective 
lease is granted to suoh wells, whiob are then entoied up io 
prescribed registers showing the date of commencement and 
tbo expiry of tho period of protection The existing 
provisions in case of wells are saffioiently liberal. 

As for watercourses ocnslruetcd ot private expense, the 
following rnles were lately sanctioned by Government for 
this district i — . 

(1) If a new wnteroonrso is made with the sanction 

of Onvemment at private expense or by aid 
' of a loan granted under Act XIX ot 1833, 

and tho length of the waterconrso from its 
head to the boundiirv of tho land foi the 
irrigatinn of whioh it is cnnstriioted is not 
less than half a mils, the irrigation done by 
that watercourse for the first two yeais is 
exempted from paymoiit of canal advantage 
revenue. 

(2) If a new cut is made from tho river at private 

ezponHC or bv aid of a loan granted under 
Act XIX of 1838, the Innd irrigated by it is, 
snbjcot to the conditions laid down in rule 
I, exempt from payment of llaotuatmg sailab 
rates for n period of two years, 

(3) For an old waterconrso or an old out whioh is 

brought into nse again at private expense or 
bv aid of a loan giantcd nndor Act XIX of 
1883 after being ont of nse for not less than 
ten ycers protection is uccordol for one year on 
tho condilions mentioned in Bnles 1 and 2. 
Tho wntpreoursax and wells are usually con* 
structed by owners only and in a few places 
near Multan by oecupanoy tonants. Where 
this is done by oocnpancy tenants, there the 
I ents are not liable to 1)0 enhanced for 10 or 
20 years on account of these improvements 
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made bj’ tenants. As far long knssis, citead- 
in:; 6 miles and over, ere concerned, they 
shonid, I think, be exempted from payment of 
enhanced rerenne for hre years instead of 
tiro only. 

e, (1), (2), and (3) The loans under the Land Improre- 
ment Act nro freely taken by the penple in the Mnllnn and 
Kobinrals tslisils, where there nro new erttiers on the 
Sidhnai Canal, but not in others. The reason why eoino 
people do not like to get ndranee from Goveroment, bnt 
bare a resort to the money-lender is that in a district like 
Mnitnn where there are inundation canals and the harrests 
unoertain, the zemindar can erado paying the Salinkar when 
he is unable to pay, whcre.ia he cannot erado to pay a 
Government instalment which rcsnlts in the attachment of 
hie property and recovery _oi the arnonnt by other coercive 
processes. Yotyfew talisilders are inclined to recommend 
a suspension or partial I emission of the demsnd. 1 wonld 
not recommend the rednetion of the rote of interest which 
is not much, nor does the zemindar care much for it as he 
is paying much more to the bania gladly nor could I lecom- 
mend the partial rcniiisicn of interest. lint I wonid 
recommend the moro frequent suspension of tbo advance 
rosnlting in part remission if the harvest have failed 
continnnnsly. 

(1) I would also rceommend the partial or total remisaion 
of the advance in case of fnilnrc of the attempt to obtain 
wster if the zemindar hoe done his beat and lias also spent 
additional anm from bis own pocket and is hard up. 

(5) The repayment of the advances granted in this 
district extend over o period of about 12 years, nothing 
being realized for tho 6rat four or five harvest's. I wonid in 
most cases extend tho period of repayment to 20 years, which 
is optional with tlio Deputy Commissioner to do so nnder the 
rules, bnt oflicers nsnnlly allow ten years, ns they think other- 
wi<s the interest would oicced one-third of the total ndvanco ; 
hut I think it ohoald be left to the discretion of the zemindnr 
whether he would pay it within 10or20ycirs, and the letter 
period shonid ho allowed if thero is siiflicient sceurily for 
the repaymont of the advance. Bnt what is wanted is tho 
leniency with which it should be roiilized when the 
zemindar is in difficnlty, such os poor harve-ts, els., so that 
he may not have to go to tho money-lender, who usually 
charges him mnoh moro when he finds out that a process for 
recovery from the taheil is ont against the zemindar. 

(0) I do not think ony grnnts-in-aid are necessary, 
prnvided the rcslitatione are made with some Icnieney and 
care. 

6. The extension of irrigation certainly tends to ininra the 
remaining oultivation by ram or pure wells by attracting 
the cultivators to irrigstid tracts. I can qnuto the follow- 
ing instances connected with this district:— 

(1) IVhon the Sidhnai Canal w.is onnstmeted hero 

In this district, n good mnny of the inhabit- 
ants of Bar and other tracts who wero 
either tenants or proprietors of wells and 
haran! lands left for the canal irrigated 
lands. 3o did most of the peopio who.sa iands 
were flooded by tbo rivers when the floods 
bceaino less and uncertain. 

(2) And now since tho Chennb Canal lias been 

constructed and extended most of tho peopio 
and tenants of tho Itnvi ilaha and even of 
tho Sidhnai Canal (which is an uncertain one} 
have deserted and left for tho Jhang district 
where they act os tenants for others, and 
they sometimes retain to their bouuH when 
there are floods in tho river Bari, wiiieh is 
perhaps onoo in fire years. But nearly half 
of this tract ia now to como under irrigotion 
by the Cbeiiab Canal, as there is a proposal to 
extend it up to tho banks of tho river Bavi, 
which is nsnally dried npforabontsix or seven 
months in the year. As tegaids the other 
halE ns well an the Bor tract, tho matter seems 
hopeless nntil tho projeoted new canal from 
the Sntlej in eonslructcd, which the peopio 
pray that it might bo done sooner. There is 
a strong desire evinced among the people of 
tho district everywhere to hnvo means of 
irrigation oilendcd to it or increased, for the 
rainfall is very little to sps.ak of and the 
cultivation merely depends on irrigation from 
canals or wcllv, bnt even the wells alone 
unaccomp.aniod by c.anal water arc oicless as 
there is no rain, and much of the land is to 


he taken up for fodder and s.avc3 very little 
for revenno and the zemindar's own anppart ; 
and tho conacqaence ia that, when there is no 
rain, the people of the B.ar and other traots 
dc.‘crt for the banks of tho rivers and return 
only when there is abundant rain when they 
work their wells, for then they have grass in 
the Bar for their cattle. 

Canali of intermittent Jloto. 

12. Dndfir this iiead 1 inolndc the — 

(1) Zemindora cute or ndlde from the river Envi 
which is called Sidhnai here owing to the 
straightness of the river ond which gives the 
name to the series of canals dng up by Gov- 
ernmerit at its own expense. Guvernmciit 
has constructed and thrown a dam across 
tho liver Ravi near the head works of tho 
Sidhnai Canol and some of its anbsidiaries'. 

. The river is often dried np or is too low, and 
hence the dnm is of great use in keeping the 
water (whatever there is in the vivei) going 
into (ho oiinnl. As the river itself is un- 
certain, so the siipplv in tlie outs from the 
river or zcmindnra ndldt is more uncertain, 
and even the dam coTietrncied by Govern- 
ment for their big canal is of no assistance 
to them, for the land whicli tliey irrigate 
niostly lies to the north of the river on 
higher groniid. It is only dating tho time 
the river is too high or in floods when tho 
zomindnrn ndlie run, but they always cease 
when it is low, which is the case in ton 
months cot of twelve. The land being higher, 
it is not of raneh nse to exenvate these ents 
deeper, for in that c.isa tlm water would 
hardly reach their lands, and even If they 
do epend money in doing so, tho water mav 
benefit only a few lands which lio at the tail 
of ihe cuts which arc very long. 

(3) The Water is disbnrscd to tho lands by mcaas of 
watenonrses dng np from tho cnnnls or 
naloe nt tho expenso of ths owoers, nnd tlia 
distribution of the water is in the hands of 
the owners jointly who irrigate their lands 
by turns and periods fixed by them occording 
to tho measure of their shares and reeorded 
in the Settlement Records. And if they 
supply water to others, who nro ni t share, 
holden in tbs ndld, then they realize holf the 
proprietor’s share of the prodnee n.s the price 
of tlie water for iTTig.itian. This is called 
atthSf in this part of the district. 

_(3) Tlie period for which the supply is maintained 
is qnito uncoriain. It might be for a day 
or for n month or may not run nt nil, nnd 
depends merely on the duration of floods. 

(a) In on year of abundant rainfall and floods it 
may run for three or foarmonths ; 

(J) in nn year of scanty rainroll or little floods 
for n week only ; 

(e) in nn year of drought fhoy never run at all 
and the peopio Icavo for better places, 
taking nith . them their families and 
cattle, and the wliole tract in ench cases, 
tliongh lying on tho banks of the river at 
o bc.antiful spot, is desolate altogether. 

Innniation canals. 

Under ttiis head 1 also include the Sidhnai Canal, which 
was dug up by Government in 1885-86 and wliich was 
eonBiiicrcd^fo bo porrnnialj but as tie riror llnvi from whioh 
it deriroo its water is dried op in a grt'ater ps'irt of the jenr. 
It is not better thsn tho other inondation eannUy If not 
worse than them. Tho canal sometimes runs U'^ually from 
April to Octobor, but ina jear of drought when there is 
DO rain in the upper di<»triotSf which bare a prior claim to 
irrigation from tho river, the caaol docs not ran till Juno, 
and sumetimes till July when tho time for sowing the 
more yakablc and usi«ful crops has expired. The water- 
eoursO'i arc cleared of silt by tbo zemindars under tho 
superrisiun ef Gorrtnment offioiais, and the distribution of 
water is in the bands of Goromment. The supply* of water 
is quite unoertain as the river can dry op at any tine, and 
the cultivators arc greatly disheartened ond have rciy often 
to leave for the Chenab Canal Colony. There is a consoli- 
dated rate of rerenao classified according to oops and 
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Snclndps bollj ocrnpicrV-and water odvanlngo rerenne or 
owner’s rate. The irrigation eonid be classed as of inter- 
mittent Cow, bnt I bare shown it under inundntion eannls, 
n« nnleso there is snfiicicnt water in the iiari, the cauai is 
dried up during a greater part of the }car, and 1 hare seen 
it running for three or four months only during years of 
dronght. 

13. The irrigation increases the rainc of the prodnee of 
land — 

(1) to doable by Tendering it possible to cnltivafe 

, two harresU instead of one if the land is 

. manured, nthcrwisc to one niid-a-half only ; 

(2) .to one nndui-half by substitution of more for 

less raliiablo crops or rarictics ; 

(8) and by increasing the yield — 

(d) to one and-n-half in a yenr of ample rainfall ; 
(6) to one and a gnaiter in a year of scanty rain- 
fall ; 

(f) to one nnd-a-half in a year of dronght, for 
tlivn tlie prices nro usnally higher. 

11. The raluo of inigntlon is diminished by — 

(1} the too Late coinmeneeinent of eanah to jths. 

{Ij to Jihs or oven Jibs by the loo early cessation 
of supply. 

15. In the Multnn district irrigation from eannls is 
ordinnrilr supplemented by irrigation from wells to Iho 
same land in tlio tab! harecsts, for tho canals thrniighont 
the district inrlusirc of Eidhnai ccaso to Ton in October 
nt the latest and laud is only prepared with canal water 
for that harvest, hut unless there is nmidc and eaiitiiiiions 
lainMl in the cold weather or wells arc regularly worked 
up to starch and sometimes np to heoiDniiig of April, 
the crops would not miilnrc. The wells are usually not 
woi ked in tho kharif whore there is c,aual water except when 
n canal has ceased to Cow from some cause in tho middle 
of hot wcatber when the zemindar is obliged to work the 
well ond try to save some of the crops which are often 
lust on account of tlia loss of irrigation from canals. 

10. In tho Multan district the oiiUivation and matnrity 
of crops mainly depend on irrigation cither from wells or 
from canals (more especially from tho latter} ; and perhaps 
once in Gtc or «U years there is sufficient rain in the Bar 
tract (-olely dependent on rain), where any crops ore 
grown. In tho third settlement just concluded the whole 
of iho reroiiuo, with the exception of small fixed sum 
on eaoh well, has been allotted and given credit to the 
Canal Department. Fcopcriy speaking, there is no barani 
cultivation with which to compare the rate of produce and 
find ont the net increase in the value of tho prodnee duo 
to irrigation as there is nothing witliout it, If the rains 
are ample, sesamum and bajia and jawar charri are 
sosvn in kharif and only wlieat or some taroinira and 
turnips for fodder in lahi, hota grrater part of tho crop 
ia often lost, and tlicrefotc I cannot t.ske tho produce of 
sneh lands into account, which may or may not give Bin- 
tiling in a district with scanty rainfall. Hence the 
increase in the total auniial rnlnc of the produco per acre 
due to the irrigation is — 

(1) Its. IS on the nverago of a normal of years, and 

(2) Its. 20 ill ayciir of dronght, for then tho prices 
are usually higher. 

17. On tho Sidhnai Canal there is a consolidnfed rate 
of rsvenuo including hoUi water advantage revenue and 
water rotes, but on the other asnals tho water advantage 
rate is paid by proprietors and tho water rates or occupier's 
rate hj’ tconots. In nn-woTlng tliis question I have 
separated approximately the water rate from water advan- 
tage Tcvcnne. Thvr ‘fore the average annual rate paid per 
acre on accounl of irrigation — 

(1) by the cnltirator or the owner of the land to 
the owner of the canal in the form of water 
rate is Its. 2 ; 

(2) by tlic cnltirator to Iho owner of tho land in 
tlio form of enhancement of rent is Ils. 5 ; 

(3) hr the owner of the land to Government in 
the form of enhancement of rovonne, water 
advantage rate, owner's rate, cte.. Re. 1-8-0. 

(d) by owners of canal to Government in the form 
of royalty 2 annas in the rnpeo ont of canal 
advantage levenno rc.ilized ftom others who 
are not shareholders of the canal, the share- 
holders of the canal being assessed with revenno, 
etc., in the ordinary way separately. 


18. The private expenditure to bring tho water to the 
field or to prepare the land for irrigation is generally 
incurred by t>io landlord in c.ise of long watercourse's 
exceeding quarter of a mile, but brlow that length is dime 
'by tenants wlio are allowed some concession in tho rent for 
one or two years. The amount of expenditnre depends nn 
the length of tho wnterconrse which is from qnarter of a 
mile or less to about 12 or 13 miles in places and the 
owners have been allowed some deduction on Ibis ncciiniit 
in tho fixed revenue. If the w.aterconrsc is cleared nf 
silt and is long cnongh, the rate of rent taken hy tho owner 
fiom his tenants is half of the prodnee or even more, but 
when it is not lon^ or when lung ard is done by tenants, 
then the rate of rent is one-tiiird of the produce. TIio silt 
clearance charges of long kassis come to about R1 per acio 
of irrigated area whetlier incurred by proprietnrs or 
tenants, and whoorer docs it, has the benefit in the rate 
of rent ns atated above. 

19. As the supply from eannls is only in the hot wcnlhcr 
and as the holdings are larger, tho p'.niplo in tliis di-triet 
cultivate their hinds by rotation, t.e., only one haiveat is 
usually taken from the laud, and in case they enltirlkte two 
liarnats sneeeaeivcly they lenro it fallow for sonic time. 
Except near toons and nonr wolls where ample manure 
is used, both crops grow, bnt even thero tbo crops nro 
grown one year on one side and in tho next yenr «ii the 
other side of (he well. Bnt in places n'enr Multan, 
Keliror and Shnjabnd towns where there Is littlo land 
attached to some of the Wells, for one harvest ont of every 
four. Eomo part of the land is left nneultivaled, thongh 
highly manured, so that sufficient rest is given to the 
land and hence there is no dotcriorntion of any sort in the 
anil from irrigation, wntcr-lugging, etc. In plnecs wlisro 
tliere ie salt effioroaeonee, it is rather decreasing by tho 
silt that is bronght in by the irrigation. My experience 
of the resnlla of ilMining irrigated land is that it is very 
nsofnl and oisontially necessary. 

20. The canals were mnintniiied by moans of chher or 
Blatnte labour by oecupiera or tenants in the whole of (ho 
distriet except on the Sidhnai Canal, where from the com- 
moncemeut Government has done tho whole of it and hod 
rcniixed Iho oost of cnnstriietion of wntoreoiirses or kassis 
from the lessees of Government lands and oilier proprietors. 
Tho silt clearance of kassis or watoroourses (and not Iho 
rnjbahns or oanals) is done by tho proprietors, who also pay 
the water rato or oconpicr's rate which is inolnded in tlie ooii- 
Bolidnted rate taken by Goveruiiient from proprietors only 
and here tho rate of rent is half tlie gross proauco. Of tlio 
other innndation canals there is still the some system on the 
Sutlej cniials (t.e., the ehher system) ; bnt on the oannl from 
tlie river Cbonab since the iiitrodnction of tho third settle- 
ment Qovernmeiit lins charged tho tenants with ocoupior’s rote 
classified according to the different crops, and has abolisiicd 
tho chher system by imdert.'ikiiig to do everything con- 
nected with the cnimls ; but the lung and small watoroonrses 
are still dune by tlie people (proprietore and tenants ns the 
case may be), the nnnnal cost of silt olenronce of the canals 
comes to R-. 1 per acre irrig.ifed, which is in addition to 
tbo silt clearance of watercourses, which also costs about 
Bo. 1 per BOre of irrigated land. On tho Clienob Canals tlio 
occupier’s rato conics to nbnnt Us- 2 per acre of irrigated 
land. The ocenpier’s rates arc to bo introduced also on 
tho Sntlej eannls from next year, and tbo chher system will 
then bo 'altogether done away with in the whole of the 
distriot. Ko fnrtlicr legislation is in my opinion required. 

21. There wero two big canals constraeted by private 
persons in this district, in addition to small outs from tho 
Ravi river, t.e.. the Hnjiwah mid Ghnlamwah canals, hoth 
of which lie in the Mnilsi tohsil which adjoins the Mont- 
gomery district. Owing to dispute between tlio proprietors 
on the Hojiwoh Caiiol and diflieulty cansed to other irriga- 
tors, the canal was taken over by Government under its own 
management. Tbo original proprietois here are charged 
only silt clearance rate and their land revenno is fixed, ont 
the other irrigators pay water rates and water advantai-o 
rate just like wlmt it is on the ntlier canals. But on tUc 
Ghnlaniwah CBn.il, owned iiy Gholom Mnhomed Ehnn 
Oonla'ona of Luddan there has been no such difficulty and 
tho owners still manage the distribution of water and 
realization of tho water rates out of which a fixed sum of 
Bs. 600 per annum is paid to Government os royalty. 
Tlie proprietor pays canal advantage revenue and the other 
irrigators pay nmal advantage revenno os well os water-rates 
(the latter to tho owner of tho canal). 

22. I am not in favour of tho construction by private 
persons of farther cnnals, as there is no unity among the 
people and sooner or later they an anre to fall ont and 
cause much ineonvenienco to the irrigators, which will lead 
to the interference by Government or taking over tho canal 
nuder its own management. 


Lala JJToti 
Jlam, 
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Zala Mali 34. The Bverage depth of permanent wells in the different assessment circles is as follows — 
Jlam, 
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(2) The supply is from percolation and they are not liable 
to foil or become too saline except in a few villages on the 
boundary of Bhnjabad and Lodhran tobsils, where they ato 
already saline. Thera is a strip of land above mentioned 
abont 4 or S miles in width where snob wells exist in roh 
lands. 


(a)and (h) In an ordinary year or even in a year 
of drought the supply is not diminisbed, but if a 
canal ia dng up or ceaees to flow in the vicinity, 
/e\ im. ohango in the depth of wells usually ocenr,. 
Tho^nyorago coat of eonsiruclion of the wells in 
diDbrent oireles inclusive of wheels and other gear is as 


Cneta. 

HnltiD. 

fihalabad. 

£ablrwala. 
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450 

460 
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600 

500 

600 

630 

550 
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600 



Sidhnai . 
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••f 

COO 

• •• 
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700 

700 

700 

BOO 

C 800 other Saws. 
efiOO tiar tract. 


(4) The overage dotation of a well is abont 40 years. 

(6) The water is usually tai<icd by means of Fetsian 
wheels, wUeh last for 8 or 10 yc.m generally. 

(6) The average area attached to, oud commanded by, a 
well is about SO acres. 

(7) Tlie average ares irrigated by a well in any one year 
where there arc also canals is 35 acres and near town of 
Multan it is about 20 acres, for the cultivation is dense and 
there arc no fallows. 

In the Sidbnni Canal tract also the area irrigated by a 
well aided by conale in a year is obont 8S to 80 acres. 
But in all tiaete where there are only wells and are not 
aided by canals, the area irrigated by a well comes to about 
10 or 18 oorcs, and if there ie ample rain, then about 20 
acrcB are preparad with rain and cultivated aud matured 
with well vrator. 

35. (1) The irrigatioD increases the value of the produce 
by rendering it possible to cultivate in both borveste to 
about 1| or,l$ where manure is used ; 

(8) and to about double by eubstitation of more for less 
valuable oiops^or varietica in lands near towns and to If in 
other ploces ; 

f3) by increasing the yield — 

(a) in a year of ample lainfsll to 1^; 

(5) in a year of scanty rainfall to If- ; ^ 

(cj in a year of draught no incrcaeo is expected, os 
mors land is taken up for fodder. 

36. An approximate estimate of the increase so the total 
annnal valno of the prodnee per acre dno to irrigation is — 

(a) In year of ample rainfall Bs. 10 per acre. 

(i) Do. scanty „ „ 8 » 

(e) Do. dronght „ „ 6 » 

37. Approximately the average annual rate per acre on 
account of irrigation paid — 

(a) by the cultivator to the owner in the shapo of 
enhaniiemant of rent comes to Bs. 2-8 ; 


\UJ oy me owner 10 wovernment in the shape of 
enhanoement of revenue. Re. I'i. 

These rates ore paid on the area aotnally irrigated by 
QuBtloasfoaaaar. wells durl.ig the year. This reply 
j-., • . I. , „ wt'renoe to the whole 

aistrict, but near Mnltnn the income comes to Bs. 15 per 
acre, and tbo tenniit lU, 3-12 to onmer, irbo pave 
about iie. 1-8 as rercoue per aero. ** 


(V owione diflieulty is enoonntered in this 
aistrict m the selection of a spot in which supply of water 
will bo obtained ; 


(2) nor in the actual construction of the well. 

No assiatanco has ever been offered by Government or 
local bodies in the shape of expert advice, trial borings, the 
u,o of boring tools or otherwise, nor do 1 think in this part 
of the eonntry Government ehould give any euA av^st- 
once, ns _ the people very well know the epots. where they 
ehould dig wells. There are many people who aro expert 
and nswlly select bettor spots for others where they conld 
And Buitable sites with good water. 

39. I am not in favour of the constrcction by Govsm- 
ment of wells in land whioh is privato property. The rules 
about tbo grant of takavi are quite cnlBcicnt in the way of 
aid in money to the zemindar for tbo conetrnetion of wells 
and other such works. The people do it cheaper and Govocn* 
roent will only waste more money in their construction 
throngli controotoiB and others. 

40. Temporary wells are not commonly used in this district 
except in tbo rivornin lands on the banks of the river 
Cbenab. They aro not a great protection against dronght, 
though they improve the prodnee of the crops in the rubi 
harvest. These arc called kbnroras and in case of a year of 
scanty r.sinfall the people dig them np if their lands aro 
not already silted by the floods in the river. No special 
eucouragemont is necessary, as the people know_thcir bnei- 
ness better. 
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<17)"JIn. Isi Ckkuls anAuntr Lit, Aasistout Commissionor, Pazilka. 


I. 


A.—Qeiieral, 

1. ThcBa anamrs relate to the Paeilka SaWivUion of 
ile Perozepnr district wliioh includes tHe Pazilka and 
Mnktxar tahsils. 1 have been in charge thereof for 
nearly two years. 

2. The arersge monthly rainfall for the lost ten years 
is «a follmra: — 


Month, 

January 




Pazilka. 

-84 

Muktsar. 

•06 

February 




•76 

.87 

March 




•17 

•2 

April 




•16 

•05 

Moy . 




•40 

■88 

June . 




1-13 

1-43 

July . 




2-69 

2-90 

Augast • 




2’33 

3 35 

Beptomber 




•86 

1-80 

Oetoher 




•03 

•12 

November 




‘02 

mi 

Uecemher 




•13 

•19 


ToTxt 


9'63 

12-33 


5. There is no obstacle to the extension of irrigation 
from sparsity of population or iiisufficient snpply of cuttlo 
or inanurfi etc. 

The nnsnitability of soil is a great obstacle. Tlio tract 
under notice consists of tliros main dirisions, t.e.i (tho Kohi 
Uplands), tbc Hilbar (tlic tract along tho Sutlej river) and 
the Uttar or intermediate tiact. 

Tho Itolii is commanded by the Sirhind Canal; the Hithar 
is served by Colonel Grey's inundation canals, or is snbjcat 
to river floods and almost nU tbs irell irigation is con- 
fined to tho same tract, bccanso tho rroter is not too far 
from tho surface and is not too saline. In both tho Uoki 
nnd Hithar Circles there are eomo villages rvithoot any irri- 
gation or with nominal irrigotion only. In the lormer 
circle this is due to eitlior tho soil being too sandy, or too 
high for the eiiniil level or to tho villago being at tho tail 
end and to no water reaeliiog it. 

In the Hithar Circle tliis is chiefly duo to tho onltivatora 
belonging to indolent classes who arc devoid of all energy 
and ontorpriso. Well irrigation is practioablo in all tho 
villages of this tract and, lovely crops arc grown by Arnins 
and the hnid-working Mahtams or Daggnra. 

Tho Uttar or_ inlermcdiato tract is olmost wholly dry. 
'Well irrigation is not possiblo as the water is too far from 
the snifaco nnd in the inninrity of eases bitter. In yeure 
of ehort rninfiill the people have great troablo about drink- 
ing water for thctneclTve and thoir cattle. 

The country is very wndy, and there are sandhills nil 
over, regular ridges in |<Inccs.^ Tho extension of canal 
irrigation ’which is tho only hind of irrigation possible 
heoninis n diflicnlt piobirm. As this tract is very insecure, 
the people would do and pay anything to got eannl water. 

Tho nneertainty of the supply of water in tho river is 
also o great obitnclc to the extension of canal irrigation. 

I do not think that the fear of enhanoed as-cs-ment is 
so much of an ohetaolo hero as in the Montgomory district. 

' 4, Land irrigated fiom works constrocted by private 
capital is generally exempted from enhancement of assess- 
ment for tnenty yrare. At a rc<l^scs^mellt leases »ro given 
by the Sotticment OfBcor, remitting the wet nsscssment for 
twenty yeais from the date on which the work began to bo 
need. 

I have not eomo across any irrigation work construoted 
by a tenant. 

In the caso of ordinary wells in Ibis district 1 think this 
period of exoinpf ion is sullicient. In cases of works in- 
volving a considerablo outlay tho exemption might bo 
extended, the period depending on the outlay. 

6. Ido not think thationns under tho Land Imprnvemont 

^ Act arc tri!icVytAhKnb5tb.c^^^ln. Tb.rs.V!,c!luR,Q.y •a'avr.^ 

tu the lock of energy and enterprise among them. 1 refer to 
loans for sinking of wells only, ns no other irrigation 
works ore r/itbia 'the competenco of tho ogricultuiists. 

In famino years, people apply for those loans mnoh 
‘moro than in ordinary years, bat the giving out of tnkavi 
& Punjab 


is stopped, all the available monev being needed for loans for il/i*. Isa 

pnrebase of seed and bnllooks. I am strongly of opinion Oharan 

that loans, under the Land Improvoment Aot, shonld he Chanda Lai. 

■freely given in famine years also, as it is thon that people — 

feel the need of extenmiig irrigation. I do not think any 

rednotion of the rate of interest is needed, Tho Zomindar 

is accustomed to .paying muoh biglior rates. The period 

of repayment is alsn snlHoient in cases of ordinary loans 

for wolls not exceeding Es. dOO. Tho payment of Its, 20 

per annum pins interest on on avomgo is not too heavy 

in average gears, in bad years, if the instalments are 

remitted, it would tend to relievo the people and oneonraga 

taking loans. I tronld also recommend total Tomissinn in 

eases of failure to obtain water, or whoa the water is found 

to be too saline for use. Groots-in-ald would come in handy 

where a man’s capital bos boon exhanstsd before oompletion 

of the work. 

In the Forozepur district the extension of irrigotion does 
not tend to injure tho remaining onltivation. Tho oultiva- 
tion in tho dry traets is mostly by land'ords thouitelves 
and ovon among tenants there is a largo demand for laud. 

There is n very strong desire among tho people of the 
nnirrigsted- vilLi^ji fne extaosinn of conaL iixi^tiiin. tn 
their lands. 

J}, — Canals of eonlinuous flea. 

7. On the Sirhind Canal there is not mnoh double crop- 
ping. neither mnoh growing of valuable orops. Sugatcano 
cutton, rice, eto., are very rare, and tho prmoipal oana 
inig.itcd crops are muoh the same ns tho rain orops. 

This is duo to tho soil being ton sandy and the Sntio 
water haring hardly any fertilising silt. 

In n year of nmpio rainfull, I doubt if tho yield on 
canal irrigated lahd is hotter than that on dry land. Very 
often the rarorse is the ea-e. This is ebiefly dno to the 
unturo of tho snil and also to tho foot that the barani lauds 
get rest now aud t'ben. 

In a year of scanty rainfall tho yield is very muoh in- 
creased by tho canal irrigation. Duuble or even treblo is 
not an excessive estimate. 

In a year of drought thoro is no yield on dry lands, bnt 
at the same timo I unv« observed very poor crops on tho 
canal irrigated land, tho amonnt of wator in the cana 
hoing quite insufiioient to give tho necessary nnmher of 
waterings, still thoro is a good deal of fodder for cattio and 
food for man. * 

8. Jlonghly I think tho average inorcaso in the total 
annual vnluo of the produce duo to tho Sirhind Canal 
irrigation is nbont doiiblo nnd iniiy extend to oven fourfold 
in villages whiob get o good supply of water. 

In o year of drought no comparison is possiblo, there 
being no dry crops. 

8. (1) Tho ooenpier of the land pays on nn nverago about 
He, 3-1 per aoro to the Governmont as water rate. 

(2) Tho onltivatoT pays to the owner in kind at rates 
which in no case exoeod the dry rotes. Tho prevailing 
rate is ono-fuurth, tlio tenant paying tho water rate ns 
well. ^ At n loiigh estimiito I wonid say tho tenant pays 
tho owner about Its. 8 per noro on tho area of matured 
crops for canal iirigated land. 

(3) At present no eanol advnntngo or any other enhnnoe* 
ment of rovonno is taken by Government from owners. 

10. Tho village water-courses nro maintained nnd cleared 
by tho owners. Tho expense on n porenninl oanal is not 
mnoh. The sronll olionnols for irrigation of flolds are 
maintained and cleared caoh harvest by tho tenants. 

TholKtlo labour involved la recouped from the harvest 
eoneornoil. 

11. Tliero is no over irrigation nr water-logging on tho 
Sirhind Canal. Tho nature of tho soil is opposed to this. 

I havo not observed any dpieriorntion of tho soil, in fact 
the loose sand has heon hardened nnd improved by the 
lanul irrigation which is only about 16 years cld now. 


C, — Canals of intermitlent Jlou. 

12.. Thft luiswpc tfl thin aymalinn is. tha snmo as gfvon for 
the Montgomery district. 

13. Tho soil of the rivoroin tract being n rich loom 
double cropping is gonornl. llico is always followed by 
gram ; ronizo nnd ohnui are often followed by whoat oi 
wheat aud gram. 

2i 
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Mr. Ita ValnaUe crops nre Wscly grown, sugarcane, rice, eotion, 
tJharan toincco, Tcgctablri<, etc., are grown in abnost every village, 
Ciandu £alt Both tlicso facts increase the valne of the prodnce of 
~~ land considerably, say ebont fear times. 

(3) In a year of ample rainfall ibe yield on canal im- 
gated land is not more than on dry lands. Water-logging 
and excessive moistnrc injnre tbe crops. In-ycars of scanty 
rainfall and drongbt the yield is mnch more if the canals 
give a snpply of water in September. 

14. The answer to this qnestion is the same as in the 
case of the Montgomery district. 

16. M ell irrigation in this traob is only possible in tho 
area commanded by tho innndation canals and rendere 
canal irrigation more eeenro in years of scanty rainfall. 
In years of drought where there are no wells, the oanals do 
nothing. 

1 consider it essential to increase the number of wells 
and thus render tho troet qmte seenre. 

16. On the average of a normal term of years I think 
the increase in the total annual valne of the produce due 
to this irrigation is about double, or say about fis. 16 per 
acre as compared with Bs. 8 per acre on dry land. 

In a year of drought no comparison is possible. There 
is no produce on dry land, and there may be none on. the 
canal irrigated land as was the case in 1889-1600. 

17 (1) The average rate paid by the oeaupiers to tbe 
Canal Department is about one rnpee per acre. 

(2) The cultivator pays the owner in kind, the enhance- 
ment due to the irrigation being ronghly estimated at Bs. 2 
per acre. 

(3) la the Mnktsar tahsU the Government takes eanal 
advantage revenne at fonrteen annas pec acre on superior 
crops and Sevan annas on inferior crops, or an average of 
abont ten annas per acre. 

These rates arc all paid on areas of matured crops. 

18. The village watec-eourses taking from the canals aro 
maintained and eonstruoted by the otmers. The small 
channels for irrigating fields are constrooted and main- 
tained by the tenants. Tbs former cost a good deal, bnt 1 
cannot give the figures. The latter only require some 
mannel labour, and this is coneidered as an ordinary reqairc- 
meut of agiicnUnre. 

19. The A nuns are the agrienUnrists who believe in 
manuriug fields. The others only manure the fields dose 
to wells or near village sites. The innndation canals con- 
tain some silt in tho water and manuring is not absolutely 
necessary unless two crops are token. I think double 
eioppiag should be discancaged by putting penal rates on 
the second crop. 

There is a good deal of water-logging and too profnse 
irrigation. Tho beads of the viUnge water-conrses are 
kaMcha and open, and so the supply of water cannot he 
regulated. Low-lying villages get flooded and the higher 
ones suffer from a sc.mt7 supply. In my opinion mneh 
more control on the water is needed. All wator-eonrses 
should bare masonary heads with regulatora and every 
effort should be made to prevent over-irrigation on the one 
hand and deficient irrigation on the other. Over-irrigation 
naturally makes the elimate unhealthy. 

20. I eannot answer this question. 

21. All the innndation canale of the Ferozepnr distriet 
are private canals, owned by the Zemiudois, but were oon- 
stmeted by Colonel Grey as Deputy Commissioner and have 
always been managed by tho Canal Department oiBoered by 
Goveriiment servants whose services are transferred ; under 
these cironmstances no tronhlcs incident to ownership by 
private persons have arisen, 

22. I am not in favour of private persons constructing 
canals. As stated with regard to tho Montgomery distriet, 

1 think District Boards should construot and manege dis- 
trict canals. 

.B, — TFcWc. 

34. The riverain tract or Hithar Circle ie the only one in 
which irrigation from wells is practicable. 

The average depth to the surface of the water is about 24 
feet. 

The supply is from springs. The average cost of eon- 
stinctimi is about Be. fiQO., 

Tho average duiation.is about thirty years. 

'Water is invariably raised by Persian wheels. 


The area attached to a well varies eonsiderably and 
depends on the land owned by tbe owner of the well. The 
area commanded by a well varies similarly hut .10 to DO 
oores can be oomuiandcd and about 25 acres irrigated in 
one year. 

35. Well irrigation increases the value of tbe produroof 
land ^considerably both on account double cropping and 
siibHtitution of valnablc crops for poorer ones. The yield is 
also increased in years of ample and scanty imnfall and 
drought os well. 

36. If the average onttnm of dry lands he assumed at 
about Bs. 5 per acre, that of well irrigated land may be 
taken at Bs. 2C pec acre on the average of a normal term 
of years, and about Bs. SO per acte in years of drought, bnt 
in tho latter case the area of crops is much reduced. 

87. Cash rents do not exist. . The tensnts pay the owners 
in kind and the rate is lower than those on canal irrigated 
or unirrigated lands and in addition no fodder is given. 
Boughly speaking tbe tenant pays the owner abont Bs. 2 
per acre in the shape of enhaneement of rent. 

The owner pays the Government about 12 annas per acre 
in tho shape of enhancement of revenue. 

The rent ia paid on area of matnred crops and the 
revenue on overage well irrigated area. 

38. I hare not observed any diffienlties being enconn- 
tered in the selection of a spot or in constrnction of a well. 
No advice nr assistance is rendered by Govcminent or local 
bodies. The latter shonld assist whore neoessniy. 

39. On_ the whole, 1^ am not in favonr of Government 
coiistrncling wells in private lands. Whets the agrioul- 
lurists are hardworking and believe in working wells, 
loans on favourable terms, low asaesaments and remissions 
where necessary are snfficient. Where the oultivatiirs are 
indolent and avoid well onltivation it wonid ba throwing 
away money presenting them with wells. 


40. Same answer as I have given about the Montgomery 
district. 

(1) The following answers refer to the Montgomery dis- 
trict, wliere 1 was Assistant to the Settlement Officer for 
seven and-a-qnarter years i— 

(2) I cannot give tho average monthly rainfall, bnt the 
annual average ie about 8 inches. 

(8) Tho only ohelooles to tho extension of irrigation from 
inundation canals are 

(a) tho want of woter in the Bnvi river ; 

(5) shortness of water-supply in the Sutlej river ; 

(e) want of enterprise in the people ; 

(<f) lack of intere-t in the otBoers and the great 
tronhle and delay experionoed in getting pro- 
posals sanctioned. 

As regards well-irrigation tbe chief obstsoles to its exten- 
tion are — 

(a) The labour and expense of well cultivation. 

(&} The very high assessment as compared with dry 
assessiiient generally put on wells. 

(c) Lack of teoants for wells. 

(d) Tho precarionBUess'of tho rainfall ns unaided 

wells in years of drought can jnat supply 
food for the well cattle. 

In the above answer by well irrigation I mean pure nn- 
aided well cnltiTstton. Where wells are ennk in canal irri- 
gated or river flooded tracts, they do very well in evory way. 

4. Land irrigated from works constrocted by private 
capital is generally exempted from enhancomrnt of assess- 
ment for twenty years. At tho time of a re-assessment, 
leases arc granted to peisoos who have sunk wells remitting 
the wet part of tbe assessment for 20 years from' the time 
the well was broaght into use. 

I have not come iieross any well eonstrneted by a tenant 
oidinaiily, I consider this period of 20 yeais sufficient. In 
eases where the outlay is very cousiderahle, this period 
might be extended to 30 years. 

6. Loans under the Land Improvement Act are not os 
freely taken by the people as they should be. This is 
chiefly dno to the onmhersome procodnre which involves 
the application passing through the hands of so many petty 
oGfieials, and partly to the fear that tho instalments will bo 
rraoted oven when tho debtor cannot pay._ Ordinarily I 
think the rate of interest [is low enongh and is not felt as a 
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biiTdeOi I irovld freely luspend or even remit inatAlmenis 
when adycreo soatons or other calamities cripple the 
teBonrcosi ' 

I think it trill mnko those loans more popnlnr if the 
Govemment ^FP.ercnsly remits the trhole amonnt in cases 
trhero the trcll fails or comes out saline and therefore unfit 
for use. 

The people who apply for loans from Goremmont aro 
tho<c triio have no money of their own and repayments are 
nssdo oat of the income dcrired from the well ro sunk. If 
this is a fnilnre, repayment ean only bo made by morica^* 
-ing or Felling the land. 

In ordinsTy cases the 20 years’ period for repayment is 
sufficient. In cases of very largo omonnts this might be 
extended to 30 years. 

GrantsMn-aid wonid come in handy in coses where a man 
starts with enough capital, but whero the costs exceed the 
estimate and the capital in hand. 

6 . In tracts (like MontBOmcrj) where the owners have 
more land tlian they can managa,_ and there is ecnicitr of 
tenants, extension of csnul irrigation attracts the cuUi* 
yators who desert wells and dry lands. 

The recent colonisation on the Oheiiah Canal caused the 
desertion by tenants of weils and dry cultivation along the 
Kayi, necessitating a terislon of the assessment and exten* 
sion of iluctunting assessment. 

The people nil oyer pray for canals. In hlontgomcry 
they were most anxions for new inundation canals, showed 
100 places whence the canals shonld be taken Out and tho 
traets they would command. 

JJ.—CanaUofeoniinuomJhto. 

There are no perennial eacals in tho Montgomery 
districts. 


0.—0analt of intermittent floK. 

IS. The inundation canals in tho Montgomery dislrict 
aro taken out from tho Sntlej and Bari rivers. The former 
aro managed by the Fublio Works Bepartmeat, the latter 
by tho District Board. AU hove kachcha heads, and the 
water comes in when the riTeia rise about tho end of April. 

(2) Tho water is distributed to tho land by means' of 
yillsgo watcr>eourscs which are grnerally taken out from tho 
cnual a long distance off. In tho village itself there 
are small channels taking ont of the water'coorso and 
reaching all the fields. 

(3) In a yosr of ample rainfall the canals flow from tho 
ond of April to the end of September ; in a year of scanty 
rainfall for abont four months, from Jnne to September; in 
a year of drought from six weeks to two montbs in July 
and August. 

18. In Montgomery tbero is bordly any dry oultivation. 

There is a good deal of doable ornpping on canal irrigated 
lands. Kico i« always followed by grain. Where wells 
'aid the oanais, wheat follows maize. Cotton is grown 
extensively on neconnt of the canal irrigation and is a 
vatunbie crop, and would bo non-existent but for tho 
canals. Wells, however, render valuable aid. if the water 
'in tbe cauais is later than loth May, cocton eowings are 
carried on with well irrigation. 

1 donbt if canal irrigation inercases tbo yield in a year 
of ample rainfall. In snoh years 1 have ofteu found dry 
cultivation to bo superior to cauai irrigated cultiraiion in 
the matter of yield. 

In a year of scanty rainfall the yield of dry crops is 
very poor, and that on canals very good. Bought the latter 
may bo tour times the former. 

In a year of drought, there is no yield on dry lands. 
That on canals generally ends in straw for the cattle, and 
perhaps some grain, but vety little, unless aided by wells. 

14. Tho value of irrigation is diminished about one-third 
by too late commencement, as this only means no sowiogs 
of the early crops like cotton. 

Too early cessation is fatal and all the value is lost, os 
all the autumn crops jierish and no ^riiy; crops ean be 
town. 

15. Tho irrigation from inundation canals is largely 
snpplcmented by wells, and 1 consider this necessary for 
years of scanty rainrall and diougbt. 1 would call a tract' 
served by innndation canals secure only if it has a 
sufficient nnmbcr of wells. 

5 Fnnjab 


16. On^an average of a normal lenn of years, I shonld •If''. I** 
fay the increase in tho annual valuo of the produce caused Ciaran 
“y irrigation from an innndation canal only unaided by Cioniia J.at. 
^elis is about donble. In a year of drought it is ni'f, except 
*bmo straw for cattle. 

17. 1 cannot giro these figures as I do not remember 
■■Qem. 

18. Ko expenditure it inenrred in bringing tho water 
tu' the fields from the village wator-coursa or in preparing 
foe fields for irrigation. 

The tenants always clear the distribnting channels and 
rveparo, the fields. This is done each season and is con- 
•ideTFdonaof the ordinary regniromonts of ngrioultnro. 

T'he tenant is rcoonped from the crop. The village water- 
'ouTse is dng and cleared each season at tho expense of tho 
'Undlord. The expense varies with tho length of the 
'tater-eoniBB. 

18. The people do not generally nse mannre, except in 
'he fields adjoining tho villages whero tho most valnablo 
‘^rops are grown. 

Tho supply of water is not regulated. Water-courses with 
^aeheha heads cannot bo legulgted, and too profnso irriga- 
tion resnfts. 

The lands on the older canals like the Khanwah and 
ffpper Sohag have deteriorated and crops nra poor. 

I would regnlato tho water-supply by insisting on 
thosoniT heads for oil water-conrsos ond double cropping 
^Qontd bo disconrnged unless manuring is resorted to. In 
holds not manured, double crops should pay penal rates. 

I have no exporienee of draining irrigated land. 

20. I cannot answer this gnostion. 

21. There U one eanol construetedby a private individual, 

^fs.. tho Mohndi Khan Oannl. So far as I am aware no 
fhmblo has arisen about realisation of water rates, as the 
t'Wners of the canal would stop giving water to villages 
tlhioh did not pay up. 

There wore fregnent eomplaints abont supply of water 
fb other villages through which the canal ^ses. The 
"wners of the canal of course took os mneh water ns they 
fieeded for their land nnd only the sarplus was given to the 
*«malning villages. 

It has been recommended that ofter tho lapse of tho 
fweniy years’ contract tbe Government shonld toko over 
foe canal, so as to enlarge its scope ond provide more 
tVater for tho other villages. 

22. I am not in favour of constrnction of canals by 
Private persons. They seldom can he withont official 
Ossietaneo. Acgniring land in other villages, regelating 
Rights, distribntion of water and levy of rates, etc., cannot 
he managed by private persons. The District Boards, in 
%y opinion, sbould attend to this matter. Constmetion of 
^hortcnnols or irrigation obannels is a very legitimate 
Undertaking for these bodies, and they reprosont tho egri- 
^bltnral body of tbe district and tbe revenue offieers ; 

Ofid would bo able to manage and control district canals. 


2?. — Tanks. 

There aro none in tbe Montgomery distrlot. 

E^Wdlt. 

34. (1) Tbe depth of permanent wells in the Bav! and 
Sutlei volleys varies from about 20 to 40 feet, as far as 
J can romomber. Oa tho uplands (watersheds) it varies 
ftom 60 to 80 feet. 

(2) Tbe supply of water is from aprinra, and I have not 

Known it to fail gnite or become saUne in the severest 
firongbt. , 

(3) Tbe average cost of constrnotion io the valleys is 
"oout Rs. 800 and in the nplands ahont Bs. 1,000. The 
fipland wells sre ohiofiy need for drinking. 

(4) A well made well would lost more than 40 years; 
Overage duration about 85 or 40 years. 

(6) Tbe water ia raised by Persian wheels. 

(6J The average area attached to a well ia abont 60 
otres. 

(7) Tho average area irrigated in any one year is abont 
”0 acres. 

85. (l}'On wells doable cropping needs mannre and 
obont 8 acres aro on an average doable orovped and 
Oianared; valnable crops like onions, tobacco, melons, etc., 

2 a2 
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■tr f Leiog groirn tbe extra crop. Thia raiaes the vatee of 
^r. j.ta produce cousiderably, but a good deal depends on the 

t d'®” eultivatora. Aiuins, Slahtam*, Jots, etc, make 
well irrigation very paying and grots augareane nl«o. 

■ Waltus, Khamls, Joyas and the like do not like hard worki 

and so do not make mnob nut of thoir wells. 

(2) Well irrigation resulta in the substitution of Tulnablo 
crops like sugarcane, cotton, wheat, regetables, etc. The 
poorer crops are not sown on wells, except for fodder in 
years of drought. 

(3) The yield is always improved by well irrigation. 
In a year of ample rainfall about SO per cent, in a ye ir of 
soanty rainfall about treble and in a year of drought the 
fodder for tho cattle and grain for the men keep inattera 
going where in dry lands there is nothing and people 
migrate. 

36. Roughly speaking the increase in tbe annual prodnoo 
due to well irrigation is about three times, bnt the not 
profits could not bo rnora than double ns the expenses of 
keeping a well going arc heavy. 

In a year of drought there c-in be no comparison as dry 
lands produce nothing. 

37. Tho cultivator poye a eharo of tho produce to tho 
owner and this share Is always less than that paid on dry 
or canal iriigated lands and no straw is given to the owner 
from well irrigated land. 

(2) Tho owner pays to Government on an average twelve 
annas per aoro as ouhaneement of revenue. Tne ordinary 
dry rate being about 8 annas per acre and the average rate 
on well irrigation about Bs. 1*4 pot acre. 

These nates arc paid on tho average area of crops matured. 

38. As far as I am aware no difiioulty has ever been 
experienced in getting a supply oi water. 


In some parts, hoirever, there is a deep stratum of sand" 
and a firm fonndation has not been found for resting the 
nlind» npon. One trail like this near Ataree gave a good, 
deal of tronble and several wells sunk fell down in one or 
two years. 

No assistance has ^beon given by Government or local 
bodies. In^ places like tbe above each assistance would be 
very valuable and welcome. Tho Distriet Boards could 
assist in this matter. 

39. In_ the Slontgomery distriet I cannot recommend 
ronstmeticm of wells by Government, the people generally 
shirk cnitivation on wells, and if sank by Gorernmenk 
they may not be nsed. This applies to tho Bavi tahsils. 

In the Sutigj tahsils tho people themselves have sank 
some and would sink more if wells were assessed moro 
lightly. 

In working out our nett assets wo only take into account 
expenses whieh are recorded. There are other heavy 
expenses which are not taken ints a -eotint. For instance, 
repairs of well, renewal of wood work, takavi losns made 
hy ownera to tenants and never recovered are not taken into 
occonnt. Tne large amount of wlieat and other ciops 
which are cut green ns fodder and need for the cattle are 
also not fully allowed for. The result is that on an average 
of years the landlord derives less profits than we assume, 
and BO tho assessments on wells are higher than they should 
be in diy districts like Montgoinaiy. 

40. Temporary wells can only bo ns»d near the rlvera 
where water is not far from the surface. I observed a 
groat mnnv sunk in such tracts whenever the river floods 
failed. They are a great protection against drought and 
the only encouragement needed is not to as'css them higher 
than at dry rates. In fact in times of famine nu revenue 
at all should be demanded. 


(18) SsklES Aziz-os-mw, Revenue Extra Assistant Commissioner, Ho'biarpnr Distriet. 


ji. — Gfneral. 

Shaihh ^ 1 , The answers refer to tho Hoshiarpnr distriot, where 

.dsix-vif-rfin. I ernployed as Revenue Extra Assistant Commissioner, 
~~ since last four years. 

2. Tho average rainfall in each month is as below 


April . 






0-56 

May • 






0-95 

Juno . 






331 

July . 






9-79 

Angust • 






8 83 

September 






4-87 

October . 






0-42 

November 






007 

December 






O-fO 

January 






183 

February 






1-46 

Mareh , 






1-38 




Total 


S4'42 


3.(1) f 

(2) JNo. 

(3) J 

(4) Tes, bnt there is one defect that the Kandi and 
hill lands, owing to theii unevenness are not suitable for 
irrigation and also tbe water in these tracts is found at such 
a depth that a well oosts hundreds of rupees and still the 
purpose of Irrig ition is not attained. The plain tracts are 
generally sandy and subject to obo action. Experience 
shows t&at sandy lands are not suitable for irrigation. 


( 6 ) 
( 6 ) 
(7) 
(3) , 
(9) } 


No. 


4. Snell Iftndo ar6 cxesipted £or iironty yeartt 


«ss sMiiaiA LUC niiiuu aie irrl^piieu Oy urilinS 

constnieted by Zemindars are assessed at larani rate. 
1 Ihlalc tbere Is a tondmer Ij ing at the foot of 

to (•nut exemption from tne nilia m tabsil Ho^hmrpnr 

Chhamb land, in tafis.l 
Dasara, imgiited by means of 
drains or ‘'littlt" ute oisessedat 
"nbi parta.” which is equivalent 
to the lands^ irrigated by wells. 
1 nin of opinion that twenty years’ 
exemption of enhancement of 
assessment shonid have been 
allowed in such cases just as in 

I I ll_ • 


«ss»M>ivvaatc-Uk UU|; AU 

where irelU or Urge bande 
hare been ondertahen. The 
exemption should extend to 
all trorktf bnt tbe fsUiire Is 
more on the part of tbe 
offleere asseulsg than iu the 
rales. 

A. AwoxssoKg 

Tf’t SSnd January J903, 
tbtf case of LiDd3 irrigated bj \relU. 


Tenants who ainh rrdls in their 
holdings, are not liable to pay 
enhanced rent to the landlords 
I until they are eomponsated. 


There is, 1 IhlsV, a defect 
Id tbe law as to eompcnvstion 
to be paid bp landlord to 
oceupanej tenants, bnt It i» 

In faroar of tbe tenant siok' 

Irg tbs welL 

A. A. 

6. No, vide answer to question III (4). Wells serve 
There Is veTTlimeSriinnU their purposes only in the Sirwal 
Circles where there nre idroady 
sufficient number of wells. New 
wells are being sunk to some 
extent at the expense of tbe 
Zemindars, and there are veir few 
who obtain loans fiom tho 'Gov 
. . ornment for this purpose. So fcr 

as this Qistnct is concerned, I cannot suggest any measures 
for the enenuragemeat of these loans. 

( 1 ) ' 


Ihe peopls sro rich snd 
Streas. I think thev rronid 
certainij asl for tskavl II It 
rxs profitable for them to do 
BO; soil 1 am sore thev 
wonld set II, If they a-ked 
for It. 

A. A. 


1 2) 

(3) 

(4) 
(6) , 
(6) J 


No remarks. 


The popaUtion Is destein 
Boshtarpnr, 

A. A, 


6* No^ fis far as I think not, 
but the people of this district are 
in no way against the extension 
or Inoreasee 


Se-^OanaJs of continuous Jtoto, 

7 to !!• There is no each canal in this district. 


C . — Canals of intermittent flow. 

12. This has already been replied to by the Manaeer of 
Shah Nahr Canal in his evidence before ihe Commxsrion at 
Lahore, 
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■ IS. (1) In tItQ proportion of 2 to 3. 

(2) Ditto. 

- (3) (<») m. 

(t) Tn tiie proportion ot 2 to 3. 

(o) Ditto 1 to 2. 

’ 14. Viie oDBireT to ITo. 12. 

15. Bo. 

IG. (1) In tbo proportion of 2 to 3. 

(3) Ditto 1 to 2. 

17. (1) llnprci 1>3.0 per chumaon is paid as srater rate 
bj the ovncr. 

(2) Its, 2.^.0. 

(3) lis. 2*4.0. 

(4) Nothing. 

Tn ooeh onto the rato is paid on the area aetnally irri* 
Jilted and harresloil during the year. 

pBch w«rjri< iv>ti*M«rrO i 

.-lit Iirttirniillirary I.TiSbaii- L ] 8 . Mnnnal lahanr liy tho 
ir; stsaivimti'aitViSftit.a'fty sWBiiiVy. 

19. No daroatfft resnils to the pooplo, but ttie Hiil is 
drterioratcd from irrigition wilhnnt msnnre. Ton pro- 
fra* or too fre.inent irrigation damages chiefly the low 
loads ond the wnter-lopplng inakca the land nneulturahle. 

20. Tide answer to No. 12. 

21. It is a prirato canal maraged hy lha Government 
oinee ISOO-SM. Kor further pirticttlnrs see evidence of the 
Mnnaifflr taken bcforo tho Oamnii««ian. 

21. Ves, by aeslstinp: privato pensons in obtaining land 
and in eaao of demand by loans, 

D.—Tatitt. 

2.3 to 33. Tlieie is no eueh tank. 

31. (1) Sirwai, 10 to 14 Icct j Dakor and Jhingarj 15 
to 2S feet. 


(2) Qeneiallj from poroolotion. ShaiJik 

(a) Soldom lioHo to foil. ■ Atiz^d-din. 

(5) Do. do, hnt wotcr-sapply decreases. • ' 

(3) .In Sirwai .from ila. 200 to Ds. 300. 

In othor oirclos Da. 300 to Ra. GOO. 

- (4) Thirty to fifty years, 

(6) By means of Penian whoole and chatsa. Cbarsa is 
mooh resorted to. 


QonttoDa 

nadentood. 


J (6) In Sirwai 10 to 20 ghn. 
erMently not f moons and in thereat of the eitcles 
• A \ from 6 tn 10 ghnmaons. 

■ J (T)i7.7. 


8d fl' ^ 

■ j 2 ) j prcpotfion of 2 to 3. 
(3) (a) Loss than hamni, 

(h) In the proportion of 2 to S. 

(e) Do. 1 to 2, 

86. (1) In tho proportion of 2 to 3. 

2. Dft, l\t,2. 


Cftihl U 

thit i.At 

irTl(nt«(i t fcui 
chaU rate ta^m liln coo* 
rtsIctatlelM tfl^ fftfl 'htt thp 
Whole U not IrrisAird jear 

Jfar, 

A. As 

38. (1) Yea. 

(2) Yes. 

No aeaistnnee has to my knowledge been offered oitlicr 
by the Government nr hy tho local bodies in the ahapo of 
expert advice, trial borings, oto. 

_ 39. No, I don't tliink tho Zemindars wonld like tho 
rntorferoiieo of GoTcmmont in their private property. 

40. Ye*, to a yrry largo extent chiefly In years of 
drought s no enoonragorooot is needed ns Zamindars volau* 
tnrily sink them. 


37. (1) Dnnble of batnni. 
(2) Nearly do. 


(19). Lata RisnaunEn Ditai., Bevenuo ^xtra Assistant Commissioner, Umbaiia. 


WfUt, AmhalJa Dulriet. 


This district is nsnallv described as anbrnontono, and the 
dcsoiiplion is correct enongh as rrgarda tho Rupor, Khnrar, 
Noraingirh and Jngadliri tahelia, which are all bounded by 
the Swalik range and in parts include a eanridrmbic area 
of hilly coimiry. The soil in these tabrils is genemliy spouk- 
ins good allnmal loam. Tlie vonlhcrn portion of the dis- 
trict, ineinding a large part of Ainhnlla nnd snm» eeatterod 
blocks of villages in Klinrar, NaraingHrb, and .Ingadhti is 
poorer in quality, end stiff clay soil is the role thero. 

The district may bo divided into the following parts 

(1) Tho large nr'a of true hilly country in tah»il 

Na'niiigarii known as Morn! eitoated well 
within tho hilly range. 

(2) The long strip of liilly or broken ground laying in 

or nnder the Swalik rango known in Uiipar, 
Klmtarand Naraingarli as Gharand in daga* 
dliri ns Kiindi. 

(3) The large imc*s of more or less level Isnm whicii ia 

called Dlinjn in Rnpnr, Scat! in Klinmr, Narnin* 
garb nnd Ainhalla and IlAiig.ar in Jagadlni. 

(4) Tlio riverain tracts lying along tho Snllej in 

Riipnr nnd called Bait nnd along the .Inmna and 
tliu Sonc rirors in Jogiidhri and called Kliadir 
Circles. 

(5) The large tracts of stiff clay soil known as Dakar 

in Kharar, Naniingarh and Amballa, nnd as 
Dlinir in Jngadhri. 

(0) Ibe mnall Nnili tract of Khnmr comprising n eliis- 
tor of vilingrs irrig,aled from tlic ubnggnr. 

(7) The email tmul called the Cbarsa Circle in 'which 

gaah mawaijr irc)}« »n> common and ’iiigiiiy 
profitable, 

(8) The large tract of the broken ground in tho contro 

of tho tohsit wlitch is known os Damr Circle, 
Darar being tho loi-nl namo for land Laitclcssly 
cut up by deep ravines. 


There are prnetieally no wells in tlio hlorni, tho Ghnr nnd 
the Darar whom tho rvnter heating atratnm is not favour. 
able to tho conslrnetion of masonry wells. It is nt sncli 
a great depth ns to mnko tho cost of making n well prohi- 
bitive. ‘ 

In tho Nnili in Nhnmr, tho Bait in Rnp.ir, nnd tho Kha- 
dir Circles in Jnendliri, it may be said that wolls nro cheap 
to make and easy to work, but nro little needed nnd nsrd. 
In tlra Anibiilla tiih<il in particular there is below tho olny 
«oH a light sandy shif ling strntnm giving a very deficient 
water supply. Whore tho anrfnee soil ia thin it i» liablo to 
sudden auDsideneo. Elsewhere and to n less extent beyond 
the limits of tho tahsil tlio bliifting aiib-soil makes it impoa- 
eibic tn sink irrigation wails wiiich can bo worked cflioiently 
ffli'niQro than a few yrnra. Bomo of tho'o which exist nro 
kopt ns a Inst resonreo for years of drnnght, and if used por. 
smtently wonld soon break down. These remarks do not 
apply in tho Dbnyn and Clinrsa Circles whoro a largo area 
ia ]iractically rconred by wells wbicb nro good and are pro- 
fitably niwd. 

With llicBO preliminary romarks, I now proceed to give 
answers to llio questions set by tho Irrigation Cominissinn 
in rrepcct of these tracta wheto masonry walla oxist nnd 
where they o«n ho made. 

1. Thu average depth of pormnnont wells—. 

It ia ; — 


In the kirgo tract 
of light loam. 


In tho rovornin 
tract. 


I 40 feet in Dhnyn in Rnpnr. 

I 20 „ Seoti in Khnrar. 

) 23 „ Clinren in Kharar. 

1 33 „ Boot! in Nnraingnrii. 

(24 „ Bniigar in Jngadhri. 

\ 33 ,1 Scot! in Amballa. 

SQ feet ^ Um Ruhle j uf Bupar. 

8 feat in tho North Jumna Khadir of 
Jngadliri, 

' 10 feet in tho Sontli Jiimnn Kliodir of 
■Tngndliri. 

10 feet in tho Sone Khadir of Jngd- 
I dbri. 


Lola 

Stihanber 

DiyaU 
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'tial'a ' I 30 feet in Cbak Daiar of Kharar.' 

I!. I — 1.„ I no Naramsarh. 

„ „ Jagadhri. 

I, „ Affiballa. 

II II jUollana of 

Ambnlla. 

8. The oatnra of theeapply whether from springs or 
from poreolation. * 

The eapply is from springe — 
in Dhaija of Bnpar, 
in Charsa of Kfaainr, 
in Seoti afKhaTari 
in Debar of Bharari 
in Bangar of Jagadhri, 
in Kbadir Circles of Jagadhrii 


iinonovr ^ I u0 11 

Dtyaf. In fto largo tmot J 26 „ 

of stiff Olay soil. } 83 „ 

•f 36 „ 


defieionoy of water in the wells, it is hardly poa>' 
sibte to iHfe snfficient Rater to all the crops 
sown nith the help of inigation at proper inter' 
rnls and tho result is that the yield is not more 
than the yield of a good .baratii land in one 
ordinary year. Bat well irrigated crops in the 
years of ample rainfall' mnst be double of the 
iarani oiops, 

9. Bates of rent and rerenne — 

Dirision of prodnee or iaiai is tho most common method 
of payment of rent by a enltiratorto the owners of lands 
and tho rate of iatai remains the same whether the crops 
are ^rani or are irrigated. Cash rents where prerionsty 
paid do not change with eabscqnent irrigation. In some 
plans for irrigated land are donble of those for inmai 
land. 


and it is from peicolation"- 
in Seoti of Baraingarh, 
in Dahat of Naraingarh, 

' in Dakar Amballa of Amhallo. 

In Amballai Seoti and Dakar hlullana tho supply of 
water is from springs in villages which aro near the beds 
of hill streams, while it is from percolation in those villegcs 
which arc far removed from those beds. 

The spring wells generally give snfGeiont water in ardi* 
nary years, but the supply becomes deficient in years of 
Gontinaons dronght. 

The percolation wells almost entirely fml in years of 
dronght. 

The well water in this distiiot never becomes saline. 

3. The average cost of constmctlon^ 

I in Dhaiyn of Rnpar, 
in Seoti of Kliamr, 
in Dabar of IHiarar, 
in Dhair of Jagadhri, 
in Seoti and Dakar Cirdcs of Amballa, 
f in Bait of linpar, 

* t in Khadir Cliabs of Jagadhri. 

I in Chorea of Khatnr. 

I in Seoti and Dakar Circles of Karain* 
garh. 

i. Tbs nveiago duration of n well— 

Tho nusonn welle are generally permanent and last for 
sot less than 100 years or even more if poriodioslly cleared 
OB’ and repaired when needed. 

6. The manner in which water is raised. 

Tho nsDsl method is to employ leather bnckotslwith thick 
topcB called charaa ond lao respectively. Many of the wolls 
are worked by ono bneket drawn by a pair of hullosks, bnt 
in Dhaiya and Charsa Circles there are many wells which 
ate large enongh to bo worked by two ehanat and lots and 
arc called ialtc& wells. 

0. The average area attached to and commanded bv a 
well— 

Generally it is 10 acres, bnt in tho Charsa drelesof 
Eharar it la Id acres, nud in the Amballa taW it io only 
6 acres. 

7. Tho average area irrigated in any ono year — 

Generally it is abont 7 acres, but in tho Cbatsa Circle on 
Oolawa wells it ia abont 10 acres and in the AmWla tahsil 
Only abont 4 acres a day. Half of the total area attached 
to a well is generally irrigated from a well when needed. 

8. Tho increase in ibe vnlne of the prodnee of land irri- 
gated from a well — 

(1) Bands irrigated from a well always giro both 
kharif and rabi craps, lint the land hearing 
sugarcane in kharif does not give a second crop 
in rabi. 

(2) Only valnable crops aro grown on well irrigated 
lands, viz,, generally wheat and poppy in rabi 
and sugarcane in kharif. 

Bnt in years of scanty rainfalls or of dronght 
when fodder is scores maize and eitiri are Mso 
grown in kborif and barley in rabi in some 
lands. 

(3) Ordinarily well irrigation ia used for small plots 
of garden cultivation in the lands of Hulis and 
S.ainiB. It is only in tho years of scanty raiU' 
fall or drought that masonry wells nro worked 
for their foil extent, hut owing to the weakness 
of men and cattle due to hard work and the 


It is Bs. 400 

Bnpecs 300 

Bupees 600 
Bnpecs 800 


As regards land revenue, tho well irrigated areas, as 
assessed, covered only so much land as was ordinarily ini' 
gated by wells on an average of three years in all tchsils 
bnt Jagadhri, and on an averago of four years in Jagadhri 
irrespective of the areas entered as eiaii in tho records 
prepared at new assessments. 

In some cases assessment in well irrigated lands was 
deferred on ooconut of protective leases for wells. 

The rates of revenua on irrigated lands wore : — 

Irrigated, JBarani, 

per aero, per acre. 

2 8 in Amballa Dakar Circles •' 10 0 

4 0 in Amballa Scott „ . 1 7 c 

4 8 in Seoti Cinlra of Ehanr.IS 0 0 

J 1 10 0 

4 0 in Dakar „ 14 0 

3 8 in Oharasa „ ‘ 1 S o ' 

6 0 in Bet Circles of Bnpar ,220 

5 IS in Dhaiya Circles of Rnpar 1 12 0 

3 0 in Seoti of Naroingsrh ,13 0 

2 8 in Dakar of „ .10 0 

3 IS in Ubair of Jagadhri .10 0 

S 12 inBangarof „ .16 0 

Assessment at these rates was fixed for the term of 
sotitement. and if a welt falls ont of use it cannot ho 
remitted during tho cnirenoyof icttlement. Similarly a 
new well cannot bo made a gronnd for an addition to the 
assessment during tho cnrroncy of scttlrment. 

10. Truly speaking well irrigation is not caiy in this 
district. It is Inboiious us well as expensire io make and 
work wells, and as drought is only oocasional the easy 
thriftless roan can do well without a well. It is only in 
the Dhaiya and thoOhnrsa Ciroles that stnrdy Jat puts his 
savings freely into well coubtrnction and tho purobnso of 
expensive Imllocks to work it out. 

The 'oultivators generally know where ibe supply of 
water will bo oblained and they havo no serious dilliculty 
ill making a solectiou. But as the cost of constructing a 
good masonry well is geoorally high, tho people gene- 
rally do not barord on an experiment which may fail. The 
Government or the Local Bodies have never ofiered any 
assistance in the shape of expert advice, trial borings and 
tho use of boriogs tools nud no assistance has ever been 
asked. 

1 do not think that aesistanee of this kind wonld lead 
io an apprceinble increase of irrigation. 

The State has, however, in times of drought and 
also in other years, offend to giro inknvi loans for eon* 
stnetion of wells, but only a few potsons now and then 
take these loans in ordinary years. In years of drought, 
however, u largo number oE persona take loans for tho 
sinkiDg of kaehtha wells, 

IL I am not in favour of the construction by Govern- 
ment of wells in land belonging toj private peisons 
because tho water bearing stratum is not favonrable to the 
construotion of masonry wells and ns dronght is only 
oecnsionsl the ngrionltarists generally do weU withont 
irrigation. 

12. Rieheha wella cannot bo dog in the Charsa and Nell 
Circles of tahsil Eharar, the Ghar Cirolo of Bupar, and the 
hlerni hill oinlo of Karaingarh.^ ll^ese wells can be 
made in all ether parts of tho district in low-lying lands 
near the beds of bill streams. But as they are not needed 
in the Bet and Khadir Circles where land is irrigated 1^ v 
river floods so I'uefic/ia'wells are oadelin theoo Ciroles. ' 
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MINUTES or eT^^NCB. 


o{ tile harheha 1^6118 tm in cliftks Sroti ftnd Bnngar. In 
ordinary ycnra Only eneU clnuos of ngilcuUnriita n» Malis, 
Sninis and Amins make there wells for irrigating the vegc- 
tnblo jnnd popiy crops. But in years of dronght nil 
olasses of land-owners and tennnts make kaehtha wells 
wherever possible. 

In villages in whieli'I'aededa wells are sunk water is gene- 
rally found nt a depth of 15 fret, the water in tho wells 
being nliont 5 feet. Tho cost of eonstruoting n kaeheha 
well is nbnnt R*. 10 lor the Jhao work and the water 
lift ns the zemindars do tho digging themselves. This was 
■ the omount granted as Likavi for each kaeheha well during 
tho Into srareitj*. 

In'avcmge years there is no nrecssily for n loan for 
eonstruction of kaeheha wc1I«i hut in tisie of dronphl when 
the poorer dnsses of ngrirnUnrisIs are' in stmigliteord 
eireuin-taners sneli loons sro very neeessarr. and thunld 
libcrnlly be granted. One kaeheha well e.in Irrignto about 
one acre in a dor, and n man who is able to sink eereinl 
'•ntb wells in n year of drought can grow a foir quantity of 
grain and fodder without nmeh diCiculty. 

TTellt — Delhi Dirtriet. 

For administrative purpOi-ee tho ditlrirt is divided into 
three ti-hsll*— 1. Ballnbg.srn, 9. P*lhi, and 3. Stintyai. 

r-tilaVgarh end Delhi are divided into tho folloning 
sssrssmenl eirelos which have ptneticnlly tho s.mic clismc* 
terietio fe.>tnKs in both the t^disils e— 

(1) KhadiyBanjar. It iic« along the river .Tnmni. 
Some villspes arc purely Ktuidir and some are 
partly Khsdirand partly Tlsncnr. The Khndir 
Tillages have fertile nlluvlal soil tint damage hy 
reh is prevalent. In P.sng.ir (ho « dl i» not 
gooil : It is cithrr sandr of is cut up hy rarim s 
and wnter.rourses. IVateris near the snrfnro 
in this eirrle ond n hole 12 or 13 feet will find 
a spring in most piners. but irrigation for thi! 
most part is dependent on kaeheha srrils. 

(S) Danijae is almost uniformly n fine level tract, 
li’ster Is found at from 2(1 to ‘iii feel beneath 
' th" surface. 

(S) Dlairi-Sailab. It Is a well defined ship of 
ewntry immodlntely _ below the hills in the 
drainage line of the winflond* thrown dosrn the 
shoes of tile hills in Jlnllibgarli. In tehsil 
Dcllii it lies round tho low ground of the Kajsh- 
garb jdt7 and the nrei of most of the vlllacei 
Is tnoro or le«a snbmetgr d by the floo Is which 
come down from the west or north-west. 

, (4) Zerk"ti-> circle is tlio suhcAlltnc strip of eonnlry 

whicli lies on tho slopes of tho hills. 

(5) JChandrat circle lies in tlio ruins of old fuburhs or 
old Inti'S of the city of Delhi. The roil is very 
produetive and irrigation is good, 

(t.) Keli' eirrle ronsiria of villages Ijitig high up on 
the liillr-, Tl-o roil is gencrslly vory dry. 

Tho Sunipal t-'hsil it divided into two assestnenl eirclrs, 
Khs ilr ikud Da-igar. 

The Kladir iK»_ along the river Jamn.a. Tlio soil is 
Fsndy but rery fertile. 

Tlie Jlor.ffar lies to the wer.t of the old bed of tl 0 river. 
It 1 jis good Jhrli (loan toil). 

1. 5Phe aeera;!' depth pernanrnt tr'Ile — It is— 

JaitltUe Delhi ar,d DaVelyarh— 

rut. 


Chak Kl adia . 

. 12 

„ D ingar . 

. 20 to 23 

„ Dhslrl . 

12 

„ Zerlolin ■ 

. Ill 

„ Ivimndnt • 

. 2.3 to .30 

„ Koiii • • 

. sn to 40 


(In BMlaligsrh irrigation hr wells is nlmrvl i.nknnwn in 
tbe toak l-nt in lelisil Delhi ihtro is some slight irrigation.) 

In teifil SttKipat— 

Peel. 

Chak Hangar • < 25 to 80 

II IDiairir . . 15 to 18 

2i Tho ilatrire of tbe stipply whether from eprings, or 
from percolaliiiit tJcncrafly Jt is a apring but in some 
places in rlinkf Khadir and Onihri it is ol-o percalsfion. 

In the Khandrat circlc.s n.aler is tiften sllgbtlv hraeb’sh 
but with n light ratli toil it is coneidcccd rery icitiliring. 


Tobaeeoi ehillics and other vegetables are generally irrigated 'Lola 
frem these bruckish walls and tho prodneo is generally Dithamler 
good. Dij/al. 

The wells in tbo Koliooinlo generally fail in' the years 

of dronght bnt tbe wells in tho Ilangar, tlio ICbnndmt and 
the Zerkolio ciroles though giving o deficient supply in 
^ears of dronght do not fail nUogetlicr. The wells in the 
jvhadir and Daihri oirolcs have got snlllaiGnl water and the 
^npply from iliem is generally good. Porculation wcllsi 
powever, giro a deCciont supply in years of dronght. 

3. I'he average cotl of ronilruetion — 

Fermanont wclla are of three kinds in the Delhi Distriot. 

(1) Ordinary masonry wells mode of brick or stone 

and mortar. 

(2) Tho dry masonry wells (knmnd-kno-kna). This is 

found obirfly in the villages nc.ar the hills 
where the vicinity of tho rock renders tho uie 
of rough lialf hewn slono very cheap, but thoro 
oro not very many places where this kind of 
eODstrnetion rosily ansners. 

(3) Tlio wwiden well or tho well of which the sides ore 

made of carved black pieces of wood in length 
'varying from 0 inches to 2 feet. Tho wooden 
strnelure is called a kolti. tVolla of this kind 
are fonnil speoi.ylly in certain villages of Chak 
Khadir. 

In Chak Kolie a well costs not less than Rs, ],000. In 
Chak Z-rknlie the cost is Rs. ‘tOO, in Clink Khendrat 
Rs. 500, In Cliok Bangor Its. 300 and in Khndir and Daihri 
pbont Its. 200. 

4. Tlie nvemgo duration of n leelt — 

Ilmt mft'onry wells often last hundreds of years. 

The wooden wells in favoumhlo soil and not loo deep 
ennk, l.-ist for many years, sometimes a foil gcneriitioo, 

^nerally not less tlnsn SO years, 
u. The manner in which water is raised— 

A rope and bneket called charra Is genemlly used in thu 
southern and the eentnt part of the distrirl. 

Persian wheel or linral is also common in the north of the 
^nuip-it tebsil. 

0. Tbo nrerage nroa otlaohcd (o and commandod by a 
<voll— 

In Chak Kollo it is about 4 acre.*, bnt in other ebnks it 
(a ftum 10 (o 2'> seres. 

7. Tin' average area irrigated in ony one year— 

Half of tbo total ntwi attached to a well is generally 
Irrigated in n year. Eleven acres on tbo average is the area 
sroterrd in n day from an nvenigc mnsunry weil, 

0. Tho inrre.'we in the valoc of tbo produce of land 
jrrignted froin a nrU— 

The land irrigntod from n well generally gives two crops 
In a year. In the ea»e of sngarconc. however, there is no 
second crop In raid. In the Khnnilrat circles they some- 
time take several vegetable crops in a year. 

Only snperinr things like wheal, barley and ssrrein in 
laid) *i>nd snimmiie and cotton In kbarif and also 
vegej.al>les nod spices are grown on well Irrigated Lands. 

Chari mid Vajro nlsn are gruwn on chniii lands. 

Tlie yield from well irrigated land is about double of tbo 
yield of similar bsmiii land. 

In Cbnks Kolio, Khnndiat nod Bnngnr, there is eompsra- 
(Ivetr very littin euUlvnllon in baraiii lands in tho years 
of drought and all irrigation wells oro then worked to their 
fnil power. 

fl, liatft pf rent aid roreniir.— Tho immense majority 
of the tenants with rights nf oeaniinnoy and n large number 
of tcimnlB-nt-will sl'o pay their rent nt revenne intej. 

The nninbrr of occupancy tenants, who pay rent in kind, is 
smidl. Tnr cnminnnest fnrni of rent paid by bmants-nt* 
will, wl.en it is rninetliing more than mere revenue, is a 
Ininp anm for thn hnldiog and is called chakota, Anoihir 
mode is by revenue rates pint malikana (landlord's fees) 
pt so much" per cent, on the revenne or by n lump sum per 
bigha whiefi then without rctcrencei to pereenlages in- 
plndra the revenne. In many plnc.-s a rupee n kaeheha blgha 
or nluntt Its. 5 n< r ncie. Uencnilly n^ hording ooniprislug 
iiolii harani nnu irrigated Land is given to n tenant on 
these rente, lint irrigated land alono is given on about 
Rn. C per aero. 

Till* rates of land rcTunnc per clmb! (well Irrigated) and 
harnni lands are— 
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IKla 

In tehtile Delhi and Sallahgarh— 




JSithamher 


Cbahi rate. 

Bar&nl »t6. 

Higal. 

Chak Khadir-Bangat 

. 3 4 

0 

14 

0. 


„ Bangar . 

. a 0 

0 

12 

0 


„ Daihri • • 

. 3 0 

0 

12 

0 


„ Zerkolie • • 

. 2 12 

0 

12 

0 


„ Kolie • • 

. 2 4 

0 

10 

0 


„ Khandrat • 

. 4 0 

1 

0 

0 


In iohEil Snnipat — 


Inl^icd. BintiL 

Bangor Chnk 3 0 from 0 12 0 to 2 16 

Khadir „ 2 13 0 12 0 „ 1 6 ' 

A nntform into was adopted for well irrigated landi in 
a Tillage and lands irrigated from kaeheha wells were taken 
as irngat^ with regard to the irrigating power of this 
description of well. 

Iiaod roTcnae ia generally paid at irrigated rates for all 
the land attached to a well as irrigstod land ; no remisaioos 
being given for landt which is temporarily not irrigated. 

10. fhe Delhi Distriot has got a large nnmber of 
nosonry wells and about 15 per cent, of its enltirated area 
may be taken os protected by wrlls. Excepting the Kolie 
Circle in Sallabgarh and Delhi tehsils ,whcre_ water is 
found at a great depth and where well irrigation is not 
common in all other parte of the district irrigation from 
wells is very common. 

In the Daihri Sailab Circle of Ballabgarbi howerer, 
wells are little used as there is littlo need for them. In 
Zeikolie Circle of Ballabgarh also irrigation is seaniy, bnt 
it is very common nod good in all the Khadir*Bangar and 
Ehnndrat Ciinlcs. There are numerous woUs in the Khodir 
and Bangar of Sunipst and in tho Khandrat Circles of 
Delhi and Ballabgarh. Old wells ata common in tho 
Khandrat Circle, and they can be put into working order 
at a little expense. 

Generally speaking there is no difiiealty in the^ selcetion 
of a site for well constrnotion. The ngrionUnrists them- 
selves know whore they will obtain a good supply of water, 
and there is n class of experts in tho west which is 
called tungha (smeller) who smells tho earth and gives his 
opinion as to the possible depth aod the nature of snpply. 
Opinion of these experts is dlroost always sought in 
making the selection of a site. 


But the real diffienlty which stands in the way of many 
is the want of money which is required to sink a well. 

The Stale or the Diririct Board has not given nny help 
in tho shape of boring or lending boring instmments. 
Bnch a help is not very necossary, I think, as the ogrienl* 
turisti themselves and the experts called tunghas have 
£0 difficulty in finding out a saiinble site. 

The State has from timo to time advanced takavi loans, 
and in my opinion this is the best help that the Slato 
can give. Tho taknvi loans should be given ns frequently 
as possible, and genntuily on liberal terms, Tho period for 
repsyinant should be fixed long enough to enablo tho 
borrower to pay it easily out of his savings from the 
enhanced income duo to w ell irrigation. 

11. I am not in favour of the construction by Govern* 
ment of wells in land belonging to private persons. The 
people themselves apprecinte irrigation and mako masonry 
and kaeheha wells when reqniicd and when funds allow. 
The State, with its limited resources, rannet he expected to 
make a wry large number of wells and in the land of every 
person who applies for that. It will cause heart-baming to 
those who are refused. The officers of Govorunient will 
also find it very difficult to maiingo irrigation from Gov- 
ernment wells. 

12. Xaeheha welU . — Generally it is n well dog in the 
earth with its sides fenced round with tho brush wood of 
various kinds ond thns forming a rude support to the 
orumhiing soil. These wells arc very cheap ond in many 
places lust one. two or three years. The depth to whioh they 
are sank is of conrso small, the deepest being about 20 feet. 
Another kind of kaeheha well is what is called ajhalar. It 
is mode on the sides of river streams or jliile (lokee), and 
water is drawn by a variety of Persian wheels with larger 
pots. 

Water from ordinaty kaeheha wells is, drawn by a band 
lever called Dhlnkli. 

Kaeheha wells are common in the Khodir of Snnipat and 
in the Klmdir*Bungar of other tehsils and some are nleo 
made in the Bangar tiiteles of all the tehsils. 

A kaeheha well costs from Bs. 10 to IB. 

In years of drought every one is willing to sink as 
many kaeheha wells ns he can and takavi Joans for kaeheha 
wells may liberally he given in those years. Each such 
well protects ahont one acre of land and an agriculturist 
who has got two or three such wells can grow an arerano 
quantity of crop even io years of scaroity and drongbt. ° 


(20) Malik Talib Msbdi Ksak, Extra Assistant Commissioner, Eohlok District. 


A.— Gexeual. 

Malik Talih !• Ml atiswers refer to Bohtak District. 1 joined it on 
Mthii lOtn July 1893 and had on several oreasions inspeoted 

Klian. villages of Jhojjor tahsil in connection with snsponsion 

* scheme or takavi and was in chargo of famine operations 
nndsr the Civil Department in tho same tahsil from Sep- 
tember 1899 to December 1900. In May 1901, 1 was appointed 


Tlevcnna Assistant ond had erciy facility of going ahnnt and 
visiting other ports of tho distriot. Under these fiivonrahle 
ciionmstaDces 1 studied the irrigation problem closely, 
which Was never out of my mind since I realized that the 
district was always insecure and susceptible to pciiodical 
lamincs. Moreorer 1 am a big landowner myself and bad a 
fairly vast agrieultnial experience before I joined the 
district. 
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MINUTES OF evidence. 


(1) No. . 

(2) Tho grout famine of 1899*1000 took army oattio 

ftojn this distriot by thonsands and there is 
not any large supply of them at this moment, 
but it is only temporary and a turn to bettor 
of the harvests for next two or throe years, 
will bring tho stoolc of bnllooks at least to its 
requisite level. Tho live stock is a great 
source of wealth in the district and tho zeuiin* 
dor is olive to his interests in that line. 

(3) The supply of nmnuro is not equal to demond 

just ni present owing to loss of cattle lef erred 
to above, but there is no npprolicnsion about 
it as the prc.sont state of alfoirs will soon post 
away, hlorcovor the zemindar of this distriot 
(excluding those Hsiis who lesido near towns) 
is not in the liabit of growing inoro tlian one 
crop ordinarily on the rnmo held during the 
j tar, and u thin ]n}’er of manure ansnors his 
pur rose. 

(I) The soil is generally suitable ercept In a limited 
jirss itsd atf 

the 8nh<lii N.s(li (Jhajjtr lah'il) nr Jhll 
(Sampla tahsil) nhccci thcio are cracks in the 
Uiid. 

(6) The IVcstcrii Jamnn Canal is tho chief Kocrco 

of itrig.tticu, and the supply id water la nlw.iys 
intullicicnt daring period of scarcity. Tlioro 
is no rorrplaini of it.s too l.ite cotomencetnent 
or lot c.'irly cf'cation os tho How is gcncmlly 
tfgul.ir ifacugli feeble. 

(0) Snese.scivp adverse sea«ons have reduced tho 
zcniiiidar'a retonreev and tlien- is n tack of 
capital lor the initial espenditnro which is 
heavy for ainhing A masonry weil ns tlic water 
i* generally deep. Compared with it the cost 
of taking (Sual water to his held is simply 
iiothiug fls lie has to make n amall water- 
course from tt minor which generally walera 
o litrgc nninher ol fields and the expemo is 
shared by all owners thereof. Irrigation from 
vrella is more expensive) fur one well requires 
four bullocks nt least and four tiicn , two or 
threo buikcts and Tapi's foi one ciop, and tho 
lieavie«t of all cxpcn'cs, fodder for bullocks. 
This and the nrieeiRing labour required for 
working it piohibil the extension of irrigation 
by this means, partiouinriy in tliose irnots 
where the wnlor lies deep bencatli tho surface. 

(7) No ; the tenant never improves the Imd lio liolds 

b) extending irrigation nl Iiis nwu riisl and 
the land has been n-ses'cd on dry lutc.snnd 
the Lindowiicr Ima to pay nothing extra for 
the crops he raises liy means ol irrigation 
frimi n well, sunk after the aettlemcnt. Ho 
liaa no rrg.ird for the cnunl rcrenui; nr Clialii 
rate, ns it is the canal and wells nione which 
keeptiiG wolf from his door during the 
periodt of Fcnreitr, which nnforlnnn<cly liavo 
become a matter of every day cecurrcnco in 
tbia district. 

(8) No. 

(9) (a) Tlie chief obstacle to cxtennion of well irri- 

gation is nnccitniniy ti» to the qnnlity of 
tho water — an nneertninty whioh exists in 
the whole district except Itehror Itabarlnml 
and m tlm-e villages wliieh hiivo received on 
ample supply of c.inal water for fcveial years. 
Q'herc are tracts in tho Jhajjnraod Sampla 
tnlisils whero tho water is known to ho good 
and in them fresh wells nrn dug whenever 
funds nllow. Further tho water which was 
sweet ill a period of good rainfall becomes 
bmokisli after several^ years’ senrolty and mnn^ 
Wells (each of which cost no leas than 
Its, 1,000} hiivo fallen into disiiao. This has 
driven the people to sink drink wells round 
their Innka iusplte of tho tinwholesomcneos 
oflho nator. 

(i) In tnlisils Rolilnk, Gohana nnd tho 

letnnining portions of Bnmpla, there is n 
strong dctiiro and Iiopo of tho exteusian of 
raiinl irrigation nnd this is_ also militating 
against the spread of well irrigation to a largo 
extent, 

Punjab, 
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41 No expense is inonrTcd on eonstmotion of private Mdlik^Uh 
eaoals in this district, and consequently there nro no cxemp- Mehdt 

tiotiB. Protective pattns wore given during tho lost settle- Xian, 
MOnt for sinking wells. The land was assessed at diy rates — 
for jiQ years oommonoing from the date of irrigation for 
the first time. Very little advantage ^ taken of it, nnd 
the jneasnro was never popular with tho zomindars 
nor I think it will over bs. There is no need for making 
ony alteration in tho eystem. Tenimts-nt-will are not 
allowed to inoko nny permanent Improvomeut on the 
land. They nro ollowcd in some places to sink tomporary 
wells and hold land rent-free for one year, after which tho 
'veils ^como the property of tho landlord, or tho tenant 
pofs rent if ho holds tbo land for niiotbor poriod. 

6 No : a tondoncy is, however, orinecd sinco the famine 
of l809-19<)0 which bronglit mure vividly before tho mind 
of the people tho nAviint.iges of the aititioinl means of irri- 
gation. I will speak of wells only under this head, ns no 
loans am reqnirod for extcodiiig canal irrigntino, os that is 
wiostly done by tho State. The reasons of relnotanco on 
the part of people to take takiivi are 

(a) a zcininilar is gcnomlly n fatalist nnd he soon 
forgcls the le-sims of had years. This is,' 
fimvercr, Aemg rvnieelied aaiarally. 

(Jh) The ffovernnioni is lorcod to take the place of a ' 
bania in tins inhtiiiice, but it is not so easily 
oreres'blo and plmnt ns ho is, an application 
sliunltl be rrreived nnd attended to jiromptly. 

At present l here are instanoes in wliioh neces- 
sary eiiqnlry was not cnniploted within six ‘ 
inonlh- i.ftei the npplie.stion was tendered t ‘ 
during which period, tho applicant had to go 
to tahsil n dozen times and his.dcairc whioli ' 
sprang np nt n particular inoment is satiated 
by tlic trouble and expenses, part of which is 
dnr to blackumil. The only precaution to ho 
tnkon is to sco that the Bconiity is good; 
wlion tills is done thoro ought to be put no 
obstacle III Ilia way. 

(o) The lahsildnc it the chief instramont of securing 
this grant for liim, and in not a foiv oases lio 
wishes to avoid the trouble of going about for 
iiisjieotion of tlio nrngrest of these works, and 
de.siros to hare liis tahsil free from Govern* 
ment debts. 

(d) llis mnUifnriiins dnties do not allow him snili- 

cient time to tsko n personal part in tho 
enquiry, and it is left entirely into tho iiniids 
of LaliBil_ IVnsil Eaqi Nnwis, wlio not seldom 
through iiidillerenco or otlior nlterior motives 
prolongs the work. 

(e) In tlio same way tho sadr Wn.sil Bsql Nawis 

sends back tho file to tahsil tor n titular 
mistnko nnd another month passes for roeti- 
fyiiig it, which could Imvo been avoided 
ill mnn.v rases, if ho sends for tiio tihsil 
^oail U.iqi Nawis nnd gets tbo error correoted 
in hia presence. 

(0 In my opinion the work should be made ovor to 
tho llcveniio Assistant of tho district, nnd ho 
should be made responsible for completing tho 
enquiry and pay the money or submit tho filo 
to the Collector for payment only. 

(g) There ought to ho one period for loceiving tho 
npplientions, and I think October is tlio best 
time. TIio Ilevonuo Aniiatanl may inspect 
the places in the same month, when ho goes 
out tor Qirdnwari inspection, if ho has got 
time, otherwise ho may put it nil till Novem- 
ber or Ucceinber nnd comploto tho file by 
enoh date that tho Collector is able to give 
tho money in tho first fortnight of .Tannary. 

(d) Tlic advantages of this scliemo will bo less delay 
nnd payment of money to zemindar nt a 
lime whoa ho and his bullocks have no oeon- 
patiiin in tho Gold and can finish this work 
till hntvosting timo of rabi crops or at least 
ninko a fair progress till then, 

(Q Tho Ilevenuo Assistant may bo givon authority to 
ffgt the tahiuMsr'e heip nheivlth 
ly necessary. 

(/)TIicpre.snnt rate of interest is not at all very high, 
but it stands in tho way of borrowing money 
by n zemindar owing to his broken condition 
enns'-d by siiccessivo bad yo.ars. To give an 
impetus to tho cxlcnsian of well irrigation, I 

2n 
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tlink a roSnotion in it is nsccssaty genorally. 
If not, leduced rate may bo intiodnoed in thoso 
parts irboro welt irrigation is in a baoknnrd 
state, and kept in faros tilt anfBeiant adranae 
bos been made and n desire bas taken root in 
the mind o^ people, 

(2) No. 

(5) No. 

(4} Tes : the remission of that snm only whioh bos 
been netnally spent bcfon the fnilnro is per* 
ceived and romaining money to bo reionded 
or oonrorted to a now loan for another well nt the 
option of the horrowor. 

(6) No ; the burden of interest beeomos nnbearable. 

(G) No ; in many_ eases the zemindar may not bo able 

to raise his share of tho outlay and the Gorem- 
ment money wasted. 


6. No i occnplors of unirrignted land only migrate to 
irrigated parts, and that to o emnlt extent in time of 
searcity. They return when tho sennlty is over. There 
is a great demand for canal irrimtion and tho reasons are 
apparent, tho work is simple and easy. Recent events bars 
however proved that tho canal even (at least TTestorn Jnmnn 
Canal) is not a safegnard against famine, and notably so 
when the Government is extending the water towards 
tho tail and benefiting everybody alike. I hare fonnd 
that some irrigation wells have been recently added in 
Gohana tahsil, where the people never took to them. Tho 
majority ie etill agninet them, but neeossity is obliging 
thorn to giro up tho tradition. 


JJ . — Canals of' eentinuousjlom, 

7. (1) The prnetieo of raising two erops on the B.amo land 

is not followed in this district. 

(2) Irrigation inoroases the vaino of tho prodnco_ of 
land from two to three times by snbsiilu* 
tion of sngaroano, cotton ond wlieat for other 
inferior crops such as barley, gram, jowar, 
hajra and gowar. Indigo seed used to be sown 
in days gone by, bat low prices have checked 
its cultivation for tho last two or three yenn. 

(S) (o) No incTcass, 

(i) twice os much, 

(c) three to four times. i 

8. It is dilficult to give this increase in figures, ns erety 
crop has got a different yield and eomo do not grow at nil 
on nnirrigated land. Roughly speaking it is— 

(1) twice os mneh, 

(2) four times. 

8. 

(1) Nothinq ; far there is no prirnto eannl in this 

distnet. 

(2) Generally tho enltivnlor pays Re. 10 per norc to 

the owner in tho form of_ rent, wlucb b 
neatly double tho ameunt pnid for dry land' 
In seine places it is Rs. 7'8-0 nnd in a few 
Rs. 12 and rarely Rs. IG. 

(3) Different rates for different crops. Tho prinaipol 

crops sown in this district and tho rate per 
acre are 

Water rate. Owner's rats. Cesses. Total. 

Rs. A. F. Rs, A, F, Rs. A, F. Rs. A. P. 

Sngarenno . 6 10 0 2 13 0 0 7 11 8 14 11 

Cotton, indigo 
seed, nnd nil 
rabi crop with 
the exception 
of gram and 

masur .280 1 40 0393 16 9 

Tho owner charges it on the whole irrigable area, but 
the Government oharges only that area which has been 
actnally irrigated daring the year, and if two orops have 
been raised, then on both of them. 

10. No expenditnre is incnried in bringing the water 
to tho field ; the nsnal oxearatlon of n vrater<onrso is done 
by the zemindars whose land will be profited by it and no 


paid labonr is applied, but if there is any noeossity for it 
o.y., when the zemindars are busy in their fields, tho rsto 
iW wmoh a water-emiTao is dng, is 8 pies per cnbio onbit. 
Tho land in this district is nniformly fiat nnd no oapital b 
luqnired for preparing it. The oidinary lovriling or 
mbankmtnt round it is made by the zemindar himself. 
Tho landlord nnd^ occnpaiioy tenant ' bear the coat, Tho 
oooupanoy tenant b practiciuly a landlord in this respect. 

11. Twenty years ago tho urea under eannl was limited, 
ram abnndant, and them used to bo too profnee and too 
freqnont irrimtion. Tlie, water nconmulated in the low 
lovels rannd the villages and in the fields and tho result was 
ralt emorescenco. Tho land deteriorated ond boro no orop 
for some harvests. A white powder spread over the snif ace 
and made it very soft for abont six inobes deep. It was 
dps to stagnation of water and conetant meistnre. Tho 
villsgra along the oannl were chief sniferots and thoso 
also whieh were silnnted on n mnoh lower level than the 
water surlace. On tho other hand, it nllccted the health of 
people ; they had n tendeniy towards becoming sickly, 
sln^bb ana lots strongly built tlmn ihoir brothorn of dry 
tracts. There was another eoinplamt namely the baircn* 
note of females. 1 cannot say whether tho detect by in 
males or fomolcs, but it was nttribnted to the latter. Tho 
remedy resorted to by the people in this district was sowing 
Kiknr trees on the area affected by Ned. They say that 
rain water reaching the land after washing tho<io trees 
takes tho evil away after 10 or 12 years, 'I’lio trees iirs 
removed and tho land bseomoa ns good ns it was before. 
The ezperimont has been sneccaefol^ tried in this district. 
Another cure was described to me, but has not been put to 
test in this district. Prepare n pices of land nffoeted by 
fiber in snob o wny that it elopes towards tho centre and 
dig a ditch diviaing it into two parts, Dll it with water, 
1st tho water dry up till it remains m tbo ditoh alone, add 
os many .Al* trees ae tho land can hold, let them cot. 
TnLo ont the rubbish and soft earth eolleetod there and 
bnty it aomewhero. Repeat this three or four times nnd 
then level tbs land which is qnite free from the evil. 
Doth these remedies will he etScaeione only In a limited 
area in my opinion, for I cannot conceive how the people 
cap nlTonl to turn their whole land into a jungle of 
Eikar trees. The best remedy is drainage, it has been 
very sueecssfelly pmetised here and has been the oausc of 
saving tho affected villages. The enUivated land has all 
been cicnnd of rcb and all other erilento dwindling away. 
It still eaists on uncnltiratcd land bat that wilt also dm* 
appear after some ye,iis of good rainfall, I think. 

C.— Canals of intermittent Jlow. 

12. None in this district. 

13. See question 7. 

14. It is very diiDcnlt to ascertain tho lors resnlting from 
too into coromcoeement or too early ecesation of tho supply 
of ivnicr, os it chiefly depends on tho duration of period 
and tho kind of crop, but roughly it amounts toiram one* 
third to one-lisif. 

16. Not In this district. 

16. See qncstion 8. 

17. See question 9. No private osnalsin the district. 

15. SceqnestioD 10. 

19. Sec question 11. 

20. Tho ownen of tho land getting benefit from a water* 
conrse, do this ordinarily with tbeir own bands and no 
estimate of cost enn bo made. The eystoro is working fairly 
well and no legisbtion is required. 

21. No. 

23. There is not mnoh room for it, as the Western 
Jumna Canal has been extended oe far as possible. 

D.— TVinltr. 

23—33. Rvety Tillage has got a number of tanks whieh 
arc used onlynsrcsotvuirs^ of water for cattle and men (in 
some cases), and there being no irrigation from them I 
think no answers are needed under this head. 


S.—Trells. 

34. The district may bo dirided into fire main tracts. 
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Wirsi of ItoBtak Txlisl}* 

‘ D«hrl. 

Xshrl. 

Bed/. 

mUk Taiih 

mui 

Shun* 

VUt. — 

(1) 120 feet . 

(1) 18-80 feet 

(1) 26— SO feet 

t 

(1) 40— 00 feet 

(1) 40—00 feet. 

{2} From percolation sup- 
ply does not ,fail per- 
ceptibly, becomes saline, 
after a series of years 
of scarcity. 

(2) From percolation 
supply docs not fall 
nor becomes saline. 

(2) As in Debri 

(2) As in west of 
Robtak, 

(2) As in west of 

Bohtak. 

(3) Rs. 2,000 

(8) Bs. 250 

(3) Bs. 350 

(3) Rs. 800-1,000 . 

(9) Bs. 000—800. 

(4) 500 yours . , 

(1) 200 years . . 

M) 150 years . 

(4) SOO or 400 years . 

(41 300 years. 

(5) Backet and rope 

(6) Backet and rope . 

(6) Bncket and rope . 

(6) Bucket and ropo . 

(6) Bncket and rope. 

(6) Ahont 5 acres . 

(G) 12 acres 

tO) 12 acres . 

(Cl 10 — 12 acres 

(6) 10 to 12 acres. 

17) „ 4 - 

(7)10 „ 

(7) 9 ,. . . 

(7) S-10 „ 

(7) 8 to 10 „ 


Tliis estimate refers to a well whieh is worked liy ona 
bucket and rope. There are many wells in Bchri, Bnsli, 
and Ehdr which hare gnt two backets and ropes. They 
conmnnd, and water an area twice as much os a single well, 
with nn estrn cost of 11s, IlOU for sinking them. 

35 (1) Ordirnirily one crop is raised. 

(2} The Talae of the prodneo becomes donble. 

(3) (a] Tlio yield is from rqeal to one and*n*hal£*ot 
that &om Borani land. 

(S) Double or treble. 

(e) Font times. 

30. Bonshly speaking the increnss is — 

(1) Barley 16 mannds, wboat 10 mannde. 

(2) Faro Barnni land prodnecs nothing in a year of 

drought. 

37. (1) From Ks. 6 to 8. 

(2) From Bs. 2 to 3. 

Thceo rates nro paid on the total area attachod and com- 
manded by tho well. 

83. (1) Wiitor is fonnd everywhore, bnt in many places 
it is brnckii.h or bcoomes so, as noted in paragraph 1 (0). 
On the other hand the depth of the wells sunk in tho western 
part of Bohtak tahsil is ahoro 100 feet and the heavy cost 
of working them and comparatively small profit are a 
st'imhling block in tho w«y of Irrigation by this means, 
'I Lis difiicnlty is confined to a small area fortunately and ia 
not serions. 

(3) None with tho exception of cost in tho caso of 
deep wells. 

Vo ar.sistance has ever been given by Government or 
Loral Bodies, bnt 1 think it will bo of great valno if tritii 


borings aro nndoTtaken by cilhor. This oan bo worked by 
two methods ; fiiat hr giving people money for trial barings 
gratis and secondly the Government doing the work itsolf. 
There is a serions objection to tho former method, although 
it is simple and cheaper, namely, that the money will not be 
fully nsrf for the pnrposo for which it was given, bnt 
applied on other pressing needs of the honr. There is no 
donbt 08 to its ntility. 

86. No, ond for tho following reasons • 

(1) The people may not be willing in giving the land 

for the purpose in whieh ease the onmbersome 
mnohineiy of Land Aognisition Aot will have 
to be sot in motion. 

(2) The initini costs, cost of annnal repairs, of on 

establisbincnt to take care of them, prohibit 
tbo Tonturo. 

(3) The principlo followed by Government on oanals 

bos been to levy wator levoiine for area 
actually irrigated and tho same will be en- 
forced probably on wells also. Tbns there 
wonld bo no income in years of plentifnl 
rain, 

dO. Yes, each ono of thorn waters 6 or 6 acres and tbo 
cost of sinking it is Bs. 60. They last for two or three 
yean nod ran support a family of 8 or 10 souls during a 
famine. They are no donbt a protection against famine. 
They hove been found very useful in those parts where the 
water is braekish, ns they are not sunk below the point 
where the water begins to be had. The best way to 
onconrage their construction is to give tho mousy without 
interest. Tho sum will olwaya be small (about Rs. 60) 
repayable within two or three years and the inteiest will not 
omonnt to mnoh. 


(21) Mn. A. B. PHBLaF, Supcrintondlng Engineer, Bari Doab Circle. 


J.— General. 

1, My answers rofer to the Upper Bari Doab, and Snllej 
Khndir Tracts, in tbo Gnrdaspnr, Amritsar, Lahore and 
Montgomery districts. I have been in cbnrgo of canals in 
these districts in the capacity of Assistant, Executive and 
Superintending Engineer, comnionoing from tho year 1869. 

Rainfall. 

2. Tho following is a statemonl of the average monthly 
rainfall in the four districts irrigated by the Canals in this 
Cirolo. The statistics of rainfall in tho case of tho throe 
distriots irrigated by the Bari Doab onnal are shown for 21 
veare and in case of Lahore and Montgomery districts 
watered by the inundation canals they aro given for 
seven years us Ibo records for tbo latter are only kept op 
from Ist April 1893. 

Statement showing tho monthlv average mean raiufull 
for the Gnrdnspiir, Amritsar and Lahore districts of tho 
Jinri Donh lannl, and Montgomera and Lahore districts of 
tho Upper Sutlej inundation canals. 


BlU 1)04B OlHAl. 


IxinrsATioir ojurxL*. 


Mootba, 

OnTdwpnr* 
ftyen^c on 
21 yrnn. 

AmrltB&r. 
ftvoraga on 
21 joon. 

Lahore* 
aYorogeon 
21 jears. 

Moniiro< 
taerj, avei^ 
ago on 

7 jcari. 

Lahore* 

aremge 

on 

7 jeara* 

Jannary 


2-463 

1-650 

1-189 

0-928 

1-298 

February 


1-785 

1-225 

1-060 

0590 

1-130 

Afareb 


1-095 

0-747 

0-612 

0-070 

0-870 

April 


0-606 

0-320 

0-369 

0-130 

0-167 

May . 


0-706 

0-687 

0-672 

0-230 

0-363 

Jane . 


3-610 

2-053 

1-940 

1-138 

2-240 

July . 


9-627 

6-419 

6-010 

1-186 

3-550 

Angnst 


9 073 

6-910 

4-346 

1-665 

2-784 

Soptembor 


3-228 

2-012 

1-918 

0-493 

0788 

Oriobor 


0190 

0-200 

0-190 

0003 

0-003 

November 


0-057 

0-030 

0 033 

0011 

0-009 

December 


0-940 

0 631 

0-450 

0-136 

0-258 


Afi*. A. JB, 
Rhelan, 
M. Inat. 
O.S. 
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Mr. Ji. JJ, 3 , fnicrc 18 no obstaolo to the cxtcnBion of itrigniion 
arising from— 

( 1 ) Sponily of popoUtion. 

(2) Inrafltcioncj of cnttio suited to the cnUiTution of 
inigateil 'londs, excopting (lossibly in tbo 
western putts of Aloutgumery. 

(S) Manure is suOieiont for tho crops raised ond is 
seldom nnpiiidi except for the cubivationof 
fust rlsss'iKlinrif crop*, and garden produce. 

(d) Tlio soil is rety suitable. Then) aro a fetr sandy 
partS| but litis is the exception. 

(5) Till) bari Ooab eannt is a perennial one, taking out 
of tlio linri river. Tno supply is short and 
beinrr demand during tho montlis of October, 
biorember, December, .Tannaiy, febrnaty, ond 
iirst-lialf of hlnrcli. On the inundation ranals 
tho irrigation is otreeled seriously omng to ttio 
late rising of the rivers and tho e.irly dropping 
of tho supplies in the same. 

(0) This has not iimde itself felt M far as I am arrarc. 
(7) When changes in the os-essinents neeur I think 
Ihtrc is a hanging b.ig for a time nntil the 
ellert is appreciated. The supptics avatlaide ate. 
Iiorcevcr, greedily orailrd o(, so that the feats of 
future cnhanecil asseumeuts arc not entertain. 
ed or fail to act os deterrente. 

(6) I cannot reply to this ciau'C. 

(0) Other reasons may be dne to the action of Govern, 
mrnt, who pn^-ed siimly and tentatively in 
sanctioning |•o•slbte developments. At <0 to th« 
f.icl that iiiigulmn prncli.-e und aeienee cannot 
be said to Inve bn-n fully dcvrlnptd. The 
perennial cannlt in my eliarge trete made too 
small to begin with, aiid nci-Ordiiig ns tbey ar» 
Teiiiodrilid and enlarged deTelopinenta and 
cxtrnsione specd'ly lave elle.-t and are notie». 
able by itietevMa in revenue and ndtanen in the 
gross Bte.iB irrigated, A serious obstaete w the 
extension of icrigsticin is, I ihink, trocrabie to 
carlj want of eipotience, in Hat llw wnter- 
ctursci rr<re not Intd out on predetermined 
plans and onllrts were giontcd on incorrect daU. 

A great nant is felt to be some summary legis* 
liliflii wiiteli will I'crmit tbs canal ullirers to 
mu'siclaiid rr.ilign village w.sier-eonises and 
to construe: otli, rs.altbonga injury to Indiriilnal 
fields umy lie vn>eri'nc<d. Ti.o dilheoJtyls 
pro It and the obitarlcs tend to increase, m that 
tin’ value or'Jeiid lies ri'cn greatly «n III# 
iMigaled tmete on llie Jierei.nial* The in* 
rrrj'i' is ulioiit 4 or H tim-i the original ralne. 
At the sniio tin.o I do not wish it to be under, 
stood that tfio oiTiisroof lieUeaiid linds. isbicb 
aieriN]uiied to be taken up eboiild not lie cow. 
penviicd for daiuagr and loss, bet tbst the 
procedure is tw c Jiiiiiru i. in j niitir- and deUya 
occur. Also to the fact that tl" p-r.>nni.tl 
cauate also g.iiii nothing from spills and 
Coodi in the rivets nli.cli rle.cd tbur limit, 
ing full supplies. Wire sliiie ranals roade 
rajcible of l.il;iiig nil ejlriiudinaty snpplira 
during the ram*, nriase.mld 1*0 Irrigilid 
prep.aratcry for roll iiriuterj sorrings, suc'i 
n piaclicc I'maiis on llie inundation canals, 
liargiT capacity is also nc.V' .try lo admit if 
the kiitrif (autumn) rioji being fully soned a. 
the livers fall so lli.it tVo rM (spring) imp 
nay be alaried early in wtober and thedemand 
renderid a. tree of ii.ibiliiics fur maturing tho 
pToviDDi autumn CTOp Us ]va-ib!r. ft must bo 
leeollteled that the aumnu-r aappliei in the 
Tunjob rivers nlnnya exmd the rnpieiiies of 
pireuninl canals, but it i* not so for tbrssinter 
Vuluinci. 1 hr sliurt supplies available viMrict 
the areas irrigable of c-rmls and fodder crs>p<, 
so that to iocrc.ise these areas reeuurs: tna.l lie 
had la the supply avuilabU' iiniing the rains. 

5. Thonpli l do not pnijose to reply to nil of these 
points, yit it is generally tbonght nniung't itrigntion 
i.lucit* that "Uhnii" loins wui* under the l.vi.l Ira- 
proreinciit atel sbonid bo fully nvaibblD lo the coUiiatoia 
lor the cxlensioii of canal irngallon in tho way of lonstruet. 
ing the walirronriea and their attrndnut irotki. The 
cxpendilnre im tl eie works eunld be mtirelv inpirvised liy 
tho Irtigniinn Department, while recovery ct advances may 
be inadi) at Icisnio iiv nftcr the pmp'.o liave re:ip-d n crup 
crtw’o. ALuot this 1 ciiterbdn no diffieuity ivkatcvex. 


JiUt. 

C.E. 


Snob n procednro has in fact been mndo applicable to the 
irrigation of now colonies intboBari Doab located at Vabn, 
Guudian and olsctrbeto. The mid advances were mode 
from funds nt the disposal of the Irrigation Dcparimeiit, 
lieeovery was in ail oases praetioahlo. Interest was not 
eliarged to tho persons iiitercsted. Bo doubt similar ntrsn. 
gemonis arc pos.iblo in tho o.ise of dcvulopoii-nts in pio* 
]irictary rillages, and sueli nn arrangement tvonia he 
prcfoniblo to tho cnltivnlors starting in debt to tbo IjOcoI 
bankers (baniss), 

Imayroply therefere, provided tho nork be retained 
in tho baiide of tbo onnal othcers — 

(1) Ho intorest need be obarged, 

(2) It would be remitted. 

(3) As above. 

(>1) Snoti a eontingenoy would b« iinpoisible. 

(5) All could bo eoUected within tbo pen.)d for reaping 
of tbo fifth crop, 

(OJ 6riinls.in.aid are noneecrssiy. 

C. I have beard that this occurred to some extent on tlis 
banki of tbs Itnvi, becau*e the Ch'iinb Canal colunics 
nUraetcil the trnnuta. The peoplo of tho diilrleU over 
rvhieh I hnvo control are simply rarenimi to obtain tbo 
means of iirigaticn. even nliete the arris are fatty irrigated 
the detnaiid continues f«r crops of the better class. I 
wonlil lilo lo give the follnning Intanni, wliioli 1 do not 
think is nn extuiiillnaty run by any means 
“Sirdar T.ira Singh of Usman, who is a rsiy fine soldier, 
nnd is Aidi'Oe'Cainp to His Bxci Henry the Vieeroy, tiblnincd 
n grant of land in tbn cruivn ivasts esi'ed Itaiili Djialla. 
Chniiian tahnl, liibora dislrirl, soma five y can ago. ' The 
grant was fur SnO _nne-s ot nnculliraled waste, tbs laud 
being of gond ijnality tbrengboul, lie was led to expect 
canal walor sufiiricnt for tbe annua) iirigation of 41) per 
ceninm of his ii'air. Wlihin two years of iiis storting 
farming on bU grant, he applied to roe fur a belter enpp'.y 
of water, w lib tbii vi-w be ashed to bnvellie crifi.e uf his 
DUtiet riihitged. 1 made an investigatitm tlirnugh the 
liteCutlrs Btigineer, wbo in due tsmrie repsttirl lliat tho 
Sltdar h'ld 2 Jit acMs of Kn'I, tint be liad been osicsitd 
for waU r.mtes on 21C acres during llie previous jest. ( 
jioinjrd oul to the Slnlar Uie apprrent incungmUy of Ida 
appiicilioti seeing lie cuiild irrigate the whole vt hii grout, 
ond I cacimnii ftosu hbu what waibiiohji'ct, to which lie 
|vpiie.l tiat I " wui deilMti. to cuver hit ettaiu rvith 
sag iicsiis and rice erjpi. I may tlien'rorc predteue tbst 
th-. demand tor rraler b'r the purpose ot img.vtioa in the 
diyer its tt nf the Dari Dnab it praeiiiably loiicUbie.'* 
Dctiitg luy term of oiliro ai Sopcrinl ending Dngineer 
t>( tills CitiK tbcreiino'.ur WM iiot.uD Uuiriigjt-'d Tut or 
trort n’ly when' new w canal orpiwitdv witliin c,i.niua"d of 
tbe lliri Doih Canal system lot wbieli 1 did n-t ivteiTo 
and eiii.rtiinol applieationt fnt rinal water. A great 
nninb.r of tiiem Ime recsnel alien tloo oii.l *itne mate arc 
• till unirr c.iuiiierathm, bat tbe evident object ot tho 
pxip'e H to Iiiiv till* otietial vysteiu devidopeil tliroughaol 
the rrbide eemuianded Doab. 

Doriag the present nutoa c-’rta’m oult'ivators of flic 
Bat ila uhsil ot tbn Giirda.pur district, wliCho lands are 
T,'ry faviini.ildy irrigatrd during tiie autumn crop, ore 
Leenly agita'ing to obtain more liberal suppliri during thi 
winter sc.is.in lor the spring Crop, indicating a doirc to 
eiiend the arras of land irrigated. 

It Is powildy thought that provided a tras! reesives 
tuQicun*. or ahiindanl rainfall that cans) irrigatioii jslc<s 
iieCi.sory or called for tbendn, wben-ai It is known in 
practiee to tbe cantrxiy, that the be-l irrigated liacls are 
ihoie wher.i tainf.ill iigrraint, tbe dIfteienM bring in 
this case tbit liigber ejsss stsplea are cultivated. Tbe 
warer.iati sinlbeanlnniit crops dccri-a>e in average amonnti 
from tbe bead of the cam) to the tail, 'inns tkeaverngo 
waiuf.i.".te» in the (latdiipnr diilrlcl tbrongi.out the 
autumn crop ci.-cid its. 0 P'r aorei while that for tbo 
ilril llivi'iun, Bali Dfiab Can.il, cimii'ing wholly of the 
Amritsar and l.aliorc districts, nveiagti Bs. 3*T>d). On 
the fllirr bond tbo kbarif rainfall in tl eGcrJaspiir district 
aixiogct 2*) inebe., in Ibe Aniiit..>t didtict lt)‘3 inclie<s 
nndiutlic I, iborc district lo’S inches, 't he *.ini« lUflfeteneci 
III the avrr.ge wstevrates of the spring crop do leA 
obtatii, lie;an«‘ they avii more uniform for tno'. crep. 
Having regard to this point nlttiough it is jmi.lb’.y bet ond 
the iiiiiiic-li'ite scoiv ot tny einrtience, I wouU note tlut 
probably tlio lies’. iirigaUd tract in the Ponjab is tho 
Kingto dietrict, on which the rainfall is about the 
lieavicit. 
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J ?. — Oaitali <if eonlittuoiitjlote. 

7. I flonbt i£ w Imvo nny rolinblo slaUsties from whioh 
^vo can rrply salwfnctorily to thore qncstioiiB, boranao llio 
slanlra ^ronn arc ro niimrroua and lIuotnntionH in crop') 
and their ralncs^ nro *o wide. Howavor, wo know for tlia 
Iiaboro and AmritnaT diatricU that tho Bettlamcnt Offioors 
have Bs.ieescd land revcnuo on canal protooted land at ono 
and a half times the diy rates. This is really a Tory low 
Taluaiioti. In many parts of my districts the land was 
lying waste beforo the canal was made, givin;; a Tory 
moderate nmount ot pasture to cattle and prodneing a few 
stnntrd trees, where now magnlfiernt crops of the highest 
Value ore being raised. Two years ago I had occasion to 
notice a fart wliicli may ho ntofnl ns an illustration. It 
w,>s 0 year of drought, bnl very fine crop' and largo areas 
were being cropped on the Bari Doab Canal, Tliere orn 
new e-slenies at the ejetrome end of the eaiisl In tho Inhoro 
dktri.'i, but bordering on the jronlgomery district, a 
vary dry ore, in which tiie area irrigated is ah.iut 
fiO per centum ef the gross cullnr'iM", To some of these 
nctr villages expert ciiliu,stor« had tfiuigra!'’d fro.m tho rnoro 
dcc'jlr p-ipnlatJ-d tracts cf the Diab, and had planted 
.«u_gareane. This they seM es fodder to the Itavi rircrain 
Ti'.ligers for abont }1». ISO an n"rp. Tlir w.iter-rato for 
this crop on the iiari Doab Canal is Its. an n'le and 
the enhanced land terenuo is fi annas an acr,* on all irri- 
gated land parable once » year, and not piT crop, in the 
colonics in qnestien. 

I am informed by crclildo wilnes’fcs that the annual 
pr,dBW i-f an ae-r eanni itrigitrd Ue.d in tb.i L.ihor.s 
district is vsined at Us. ItO an acre, in this c.st« it U 
a'smied ihftt the Imd is JoLhb-crf.pi'cd. It is usual to 
douhlc-crop lend which liad preri ii«ly ('cjn jlanted in tbe 
enrasiter srith_ fit'en, rnaire, aad tiei. Tl.a sjce.'cding 
crop Ij ordin.rrily one rt wl'esi. 

The Incrtared r.vlHe of th-' proilnee coac'qu'Tit on the 
cp.!iir.g 1 'f the Uati Jlosb C.sn'il iray in s .me nKasnie be 
ti st- d I'.v riimpaiing the eoiepensitinii p.ii.l for liiad while 
the canal sms nMir coestnwtioa and in these dare, but 
otniliing li’e ep'vin.'itics eiijh a* Uni bordering on ritii s and 
towj.s. 'll," er'litisTj; piiec p'i'l for c.nltnrablo land wss 
On tl " ferirw oecssion abont R*. fitl an »ere, whereas 
mentlv fl';ir,p'*ii'l'iin has Ics'n a«s.'’(rd by thu Deputy 
Commi islnncr on l.sttd rctnirel for new dt tiibuiarlct M 
fellows 

X^herf Di/'Wef.—Cat.&l an.! well irrigated 11!5 an acre. 

Uain,crnpi'e*l . . fi/ „ 

Un'iiUivatcd . . 4'.i „ 

jimritfiir jUiilric *. — 

Cap’ll and wil! irrig’it''d 

Und • , . 2i0 an Oiro. 

Ualn-ctii; ped . . lCi> „ 

i wi/dd tiicrifoi" romriT’ the v.a’';rs of the j roJnre of 
uiiircgit '1 with lrr5r.V,<’.i Uni a: iron) ou" to onc-and-.v 
half, to •n-' fi low lalnati'.n, wbeit-iji J /.arc nu doobt 
on the whide the value has in*re.s«e,l I,_v raainfior or tiro 
tini's. ] wenM recoil, ft llml tbrprodaro of inin-crcpp-d 
isnd r..r;cs <!(.on”os.rlr ii> silu''. fro-uiH conns qoantitr np- 
nardr. wh'’“c.is en csn'd-irrj|;.stcl land a gii.id crop U tlio 
rub*. n*i inrcri'>r rre|i the eseeptlon. Jlier.ala" i-f hind 
near cities hr' increased t'(iafinoa*ly, and is now wurih 
r.». l,fH' an R*Tf. 

S Tin* es*1'..Bt.sl raliie of produce on csnrl irrlgtfed 
lends vrrirs with the tuarhei, of ishinh lOino instances ore 
.13 fi'lisws 

lU, 

IV r the year ISP ••M, nuipU rtlnfail . 30 an a'rc. 

,1 » ■> sciiity isiiifall ,3fl’.'} „ 

„ IS'P'lP'iO, dioiight . i\r, „ 

In a yfar of drnwglil Urgo tiaels of the country ili pend- 
ing on' rainfvtl v.iVl ptodnee niithing, while on th" other 
li'iiid the f-ilfirators nre liihU not only to lei," (ho /.-ed 
fliey may hive hiitm, but al o their lahoiir is in v.rin. Wo 
lisvrj nU'i to dilTeretitiatc by districts, for inst’inee In 
tjiirdaspnr the chkivntors in ordinary yrars teemn a crap 
•m the rain only, wheren', in thu Ijahocii district I hero may 
lei often total DiUire. 
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0. Tho avorago rates of nssessmonts in each Imrvost on the 
Bari Doab Canal jxiyablo as ooeapier's rates, in which aro 
indudod owner's rates arc as follows:— 

. Be. 

Kharif or anlnmn crop • • d'O an aero, 

Uahi or spring orop . . S‘I „ 

For wholo year . . . 3‘G „ 

In this caso water-rates are paid op tho area netually 
irrigated and nro assessed twice a year. 

A* enlisnccd'land-rerennc, a wet mio, is also asse.ssed at 
from .t to C annas an nere. This rate is nsserred at tiino of 
aettlemeiit on fields which linvc been irrigated or assessed 
for iratcr-rato during tho preceding fonr yrarn, and is 
thereforo levied on th; nrcs ordinarily irrig.ited and that 
bnt once a yc.ir. The cnllivalor or Iniid-hcldor rcs|innsib1e 
to pay the land rcretinn is also responsibln for the payment 
of this rate which is loyally l.non-n ns “ Xiihri Barta.*’ 

Ifl. Very little is known about this on ilio B.ar! Doab 
Canal, and^ anything which can bn raid mil be, bnt nn 
approximation Tho cidtivators generally including 
tenants, dig tl"' r. .itrt-courses, and n limit in cost will ho 
s'.uie S ant.as t.v o-e ri:f>^* per aero eomtnniidcd. Iiittio or 
iiric.\sli eip.n lifer-’ i« iiienrrcd for cxeariitton for the cost 
of land rrpiircl. hnt bridges and otiicr masonry works 
livve to bo jrai.l for. I h"}- do not obtain on every wator- 
c-nrs", tho charge, when levi-'d are t-aid np by the indirU 
di'iU. who 1 live a chiiin to the land, such as land-owners 
(.-•tl p<r:iianrnl t>-i.nnl.s. The matter is of littio or no 
imfoT'aniv. ns it forms hnt a einail factor in tho benefits 
il.-rlvrd. The Urgi-r wafot-coiirers nre somcliincs made 
nnler tie stiperii-.inn of Can-il Oliieers, the people intcr- 
ritfl s-ih- Tibliig aiitns proportionate to arreirs commanded, 
in advance. Tlie eo-l ol auph uater-eiiurses is nl>ont 8 annas 
to rnerui-ei-, n eh'iiu of UK) fe< t exelnsive of land rcldom 
I r never a-qniud and of iiiason^ wnrks of which there nro 
few. Tho Cm-il Ih'parttiient in tlie«p eases waives all 
R-ib'idiary ri.irges such as percentages for eslablishmcnt, 
tools, and plant. 

II. Tiie Rtrl ir.tter o-iiilnins silt and mils whieh are most 
ns'ftil for itnpnwing the roil. Tlic Fettlemont Olliccr of 
tJurdaspir «i»,-Uri>l that the jswr loams of that district wero 
I" hitn.-d hnJ improred by reason of esoal irrigation 
whi"!i in tins w.sy difi-rs from wull-irrig.>tion. The latter 
in fact iiffen de»tr.>rs th" land, leaving iiilpliale of sndinm 
aii'l other dvV {-'ri ms sills ofi the surface. In rerlnin (rnets, 
more notablj the falt-vaini of the Lahore district, it is 
poi'ibh- In rcr'ai.ii sueh lands and recover them by the uso 
of canal w.it"r, wl.i-h washes iiway or hick into the rnb-soil 
the silts tint ate iiiimlc.il to cnilivition, and leaves a lich 
depr-sit, R-iine triels, more not.ably in the Amritsar 
di-trirt, r.re nnculi'irnhle or largely niTveled by salt 
rlHire-eeref, bnt wero snfficienl canal water nrniln'ble for 
nil sueh. th-’sc SiU land* e.iii be r,>elaliard. Tliese tracts 
ore riio-i- pirticil irly notieeable along dminiigu line*, but 
they were pri’M-nl befors the canal was Ria’Je. tVater- 
locging is nntieenbla in but n few places and is dne to 
Iivishric" iirignlion; tbe passible n-inedy is change of 
crpps, rrJnelIbU tf supply to sneb lincls by extensions of 
iriigatioo to others, c'omig the distributary cb.snncU during 
iho spring erop. 

The Iiari Ihiab Canal and its dlsiiibulnriei do not, to 
any nppireUble extent, obstruct drain.age lines nr tlienatural 
n.itfati for min water. In n very few loralities drainage 
iin-s have been i-ieated scientilie.ally, bnl tho ii-ve-sity m 
i-.aeb raso is ficiuentlr the snbjeet ol dispute. Fur what 
is l-enefirinl t» one IiHulity or village is not so to another, 
mill eimilarly ns regards individual own-rs, 1 do not 
think that the 'oil is at all deleriorntiug in spite of tho 
lininens • priidiiee removed from it and the Iibrml treatment 
M regards water niipplr. On this canal the area under 
riro calliiatloii ezn'eds that on nny other perennial cna.al 
in th" Pniij.ib. 

Tis" oTi'as boi.k'd fur .some yoir* were ns follows 


IW»t.'.i.'. . 





• 

Arr,'S. 

08.7115 

JVW-Ui . 





« 

01, SOS 

lM'C-t'7 . 




• 

• 

57,008 





• 

• 

72.175 

JMi.S.!n) , 





# 

83,105 

189'.’-1WK> 




• 

• 

70,’1:15 


The areas ro eulllvalrd nro about onc-fonrtb of tho whole 
anlnmn rrii]i, and it is said tii rriinirc nn nvenigo ilopth 
of 8 feet oil the tiicfncc to biing It to iiiati.rity. Aly 


Afe. A. Ji. 
Pltelan, 
]lf. Inst. 
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Jfr, yl. JB. opinion is Hint tlio orco nnclor this slanio wonM stand a 
. Vhelati, rodnction. hot it is n paying crop, on xrliieh n*. 0>0>10 for 
a. Inst, ^otor-tato per nero aro olinrced. ltis,)iawBTcr, a food crop 

O^. and it cannot well be repbiccd by others. 

““ Ilaring regard to the draining of land I hnro had groat 
expcricnco as I carri^ out largo drainage irarlis in the 
ICnmnl and other distriets of tbo IVcstem Jntnna Canal, 
and some on this canal. 'Tho resnits wero erery where 
remarkably good and equal to^exneotation. Stniinps were 
reoioimed and malarious and insanitary tracts iniprored, 
while irrigation bocamo possible in these and others. Tim 
oril is not rampant on tho Bari Doab, hot tho Canal 
Authorities are dire to its neocssity, and. when requited, 
propoonis for drains and the oicarance of drnionges ots 
inodq, wliich are subjKt to tiio scrutiny and opinion of tho 
district oftieJal*. Drainage works are not caiion for in any 
shape in the Lahore district, where the absonre latbcr than 
the presenee of water is the evil to bo combated. In tho 
IrntQospnr distriet tho eounliy is so uneven that water 
does not lie onywhoro for long, not does it pTodttoo swamps 
in the canal irrigated tiacLa. In that district the Canal 
Itcparlment hsa been eancemed in draining n very estm- 
slve tract, lying in ths low lands along the Ilian river, 
oppo«t<o to Gnrdaspnr atation, called the Kohnoowan 
Swamp. Some speclst oi;iendttaTO waa sanelionrd, and the 
work carried out about fiTO yean ago towiuds intprovtng 
nti existing drain passing (lirougli Ibis tenet, with very 
favourable resnits. Land along the drain is now euititTAble 
with ordinary crops, whieli before that remained a perennial 
swamp, and eoinplaints liave pnetirally eeaaed. 

The health of the people in tbs Bari Doab irrigated 
tracts is griod on the whole. I have not beard of tha 
prevnience of diseases of tbo spleen or goilrv, indiea'.tve of 
malaria, which wore so rrotorions on the old Western .ininna 
C.innl, hofoto the temodeiling of the canal and the comples 
tion of drainage clearances. 1 tifraio fto'n giving a more 
imsitive opinion ahout this point, becauae it appears to nso 
to appertain to tbo sphere of the Sanitary Commlrsioner nod 
tbo Jtedte-al 0(nccrs._ I merely note I liave not b»ard any 
romplaints on the subject andl bare no reason to think that 
there are nnj latent. 

Having legatd to sill and ita nsea, 1 wonld remark here 
that it la largely useil near tbo larger towns, such aa 
Amritsar, ns a fcrlilircr and as n top-drc*aing for garilen* 
and orchards. It ia common to see aisea laden nitli it. th" 
lesds being carrier! away from the spoil of water-contse 
for this purpose. In this eonneetion one rnnsl diHetentlite 
between the sand silt freon wltteh all vegetable mould hat 
been washed out, and alluvion slit which ia very fme and. 
contains earth. 

On the whoio I am inclined to think that in many tracts 
irripitinn is too conrcntrati d, the supply too lavish, bnt 
toreimdy this, men.auri* are being taken for the brlter 
dHfiiaion of ennnl arater and consequent irrlgnlion. Per* 
sor ally I think that wo nre no', mareling with eit<r,eirnt 
inpioUy, and that extensions slmuld he mnirTapidlr and 
widely" prujerted and completed. Jly Canal OSleers 
have to nndertake the duly in addition to tbeir ordinary 
work. I would havo been gUd to eeo n more ceuragooia 
poU'y and » wider programme secetl<d by the Iiocd tlov- 
ccniuent. 


C. — ConaJs tf intemitltnt Jloti- 

12. The group of canals of lotcrmiltenl dow, tha subject 
of my text, is called the Upper Snllej Ferie« of Inunda- 
tion Canals, which irrigate the low allovlal plain lying to 
the north of the Sntlej River, and nitliin tbo districts of 
Lahore and Montgomeey. Those in question nro coilcrl 
the Katom. the Klianwah, the Upper Solixg, and tho Lower 
tjohag-Para Inundation Conals. 

(1) 1 hoe eanala all takeout of the river Sutlej, being 
fed either dirert from the main channel or from sub- 
sidiary creehs, Tiie latter are rarely constant and per- 
manent sources of supply. In no eo-'o is there a weir or 
dam built nerces the rivet or any work which will head 
up the supply, avhtir to none of them is tbero a permanent 
or tnnsotiry rogulatoi at tho offtake. 

12) The vmter is distributed to the lands. In the IIeo<l 
tea-on by nil dislrilmtaries, wnlcr-contres. and lift* supple- 
mented "by tcinpi'rnTy and ocrnsional flood openinga hr 
the banks. The hyatem of canals excepting tbo Lower 
Bohag Canal is nn old and romewhat iinperfeet one. The 
large w.islrfal diieet watei-eonrscs, mo being gradually 
but surety leplaeed by main or minor distributaries, on 
wbicb moTO complete rontrol over the supply and diatnhn- 
tivm and pitventiiTO of waste is possible. '1 litre measures 
will now rective a fresh impetus, toting tbe Goveniment 


of bndm has sanolioned this gconp of canals being classed , 
Tt j ^‘•*'^** instead of iuinor IVorks as heretofore. 
Under this system more liberal oipcnditiiro obargeablo ,to 
capital IS contemplated. The Lower Sobag-Pam Canal io 
II eomparatively recent work, on which the caonls, hmnohes, 
and dislribntaries were oarriod out under a project, and it 
la therefore a more perfect irrigating mnohino than are the 
other three. 

(3) Tho period dnrlng which these eanale nre ordinarily 
kept open eommenees on the let of May and ends on tho 
lat. of October. The rise of the river does not depend on 
rainfall, bub on tlio melting of tho snow and somewhat on 
tho annual elosnre of tbo Sitbind Can&I, whtoli tnkc?! out at 
Uttinr, a point higher np. The rivers may fall towards 
the intdalo of Beptomber during tho yesta of draught, but 
on unfavourable ycor is one usanily qualified by the absence 
of floods, more especially by their nhscnce during the 
month of September nr early in Oetober* Pioods In the 
latter ore rare. Tbe current yr.sr (IDpO) was obniaulerised 
in this Tvay by an absence of floods in September duo to 
tbo early coptation of the rains over the Hill Tracta. 

Having regard to the Ivhnnirah and Upper Sobng Canals 
of tilts series, I would quote the follorring paragraph from 
tho Completion Ilnport. It ia dated I8P0 1 — 

'* it mort ho stated that tho srork of improvement is 
by no means completed, and that there is aeope for ranch 
furtlicr expenditure witli a certainly of a eorre-ponding 
imjiravrmi nt in tbe returnr. The dirtributien is almost 
entirely elTeeted from long, badly aligned nnler-cooraca in 
which tbo wasfn of srat*r is known to bd enormous and n 
great deal still rrmntna to be done in sliorl-ntng the 
ciiinmis by cutting _olT long bends, whireby ll a cnimuand 
ran in many ose. he increased nnd n ronsidcrablo earing 
olToeli'd in the lo-e by nlKotptloii. Tho imi-l urgently 
needed Imprnrrmriit Is tbe gradual constrnelin:i of new 
dlstributnrios with a maxirauin rommand and under com- 
pUte coalrol. in anperke-sieit of the long water-eo'ir-e, rvith 
open l.eal', by which tbe onpply is now conveyed to the 
more di-tnnt vil.ages and wliieb cannot Iw much longer 
rnaiiitilncd, owing to the oeeainulatioiis of silt on tbeir 
hanks. 11 e reaalt of sarecsive clcarancsw for upwards of 
tlitrlv Teat,. It ii only by this means that full ndvantago 
can bo taken of every rise in tbe river, and tho Hvailabla 
tiipply eau he utilised to tbe be.*l advantage. Tlio cost 
is, liowevfi, not tbo only dlOteuUy, for the people are 
natuiaily susplrio'ia of rbanges of this kind, lo that con- 
s.detable tael and judgment is nseis^ty in tarrying out 
aUrratiois. There Js, however, great room for improve, 
rr.rntin lliisretpe-t, nnd it the qurstiona receive eVii-lant 
attention, and suflicicot fnndi can be pravldcd, it mar ho 
e> aCdenlly anticipate I that th» financial |>odlioii of thcJ* 
canal, will continue to impiore cu I will lr'_ aeeoinramed a 
cortr'iioniling tn.pruvement in the condition ana pri-p»nty 
of the twople.” 

13 On these canals it not usual or ptactitable to 
dooUe-crop tbe kind. 

The irriirollon of rice is made pnetiesble hy rra-on ol 
the-c v-arais. Tli- otter craps are roestlv tbiwt which t in 
he grown, were the rainfal plentifnl. whirh it i- not. The 
peisinlajr of lit nnd 2iid elvss crops i« about 20. The 
prohahle average increase in the value of eieps irjiieed by 
the cam’s is oti—and-a-lirif times. Itainf.all is n-ver ample, 
ond rc.nty tain cr drang'it Is the ptetailicg cocdilioc, mote 
tapecially in the Montgomery dhuict. 

The value of a crop grown on inundated laud, loaj be 
deduced Iioro the Ldlowmg fart 

VTe were riiargod Its 05 an acre for land along tbe Pntiej 
river Ivmk riquired for o new leading cboaDi! of the 
I«wrr Solmg,I'ar» Canals, some two years api, but wc 
were a‘5-a-.-d at Us. an acre for the wheat crop growiug 
on it, wtiich was cot green. The ye.ar w» a vity dry 
one. 

It. If the river or canal heads fail, liberal remissions 
of wuter-ratc nre given for filled and Immature euuiiner 
craps which may amount tu SO per cent, of the whole. 
The laiture cf llcods, however, gravely ofTcets ihc spring 
sowii’gv, which are nppri'cinbly reduced in arcs. ^VBtl:tiugs 
for the spring crop soningi nre Ttqnired after the 1st of 
August, out more cspselally during the month of Sep-ember. 
The late ri-e of a river tines not nlleet llie.-e canals to tbe 
same extent, because nairr is not in much demand befot* 
the month of .1 one. Tne nb*eoc6 of f.iHida »1«o alhets the 
area inundated bv the tpills from the river wliich in a 
fnvoUTnhle a ear forve themselvco far inland. Cetnplelc 
leiiiis-inna ore not gmntt'd tm imnintnrc crara gtn trom 
autumn sowings for tho spring crop, because rt.c water- 
rate is par; o«*ly eja—cd very low in eonsiderotmo of the 
email mine derived. 
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• 16. The irription on tlioao Innndntion Cnnnis is stipplo- 
monted by trolls Inrgoly in tba winter, ns tho crops got 
but a single liboinl watoring from llio cnnnis before sowing. 
This is the inoio rssontinl in the villnges of the Moiitgomoiv 
district wbiah is n very dty truot. in tiio cose ol Ibc now 
colonics of the Lower Sohag-Porn cnnnis it was one of the 
conditions nocooipanying the Icnson laid down W Govern* 
inent end accepted by tiio colonists that agrienltnml wells 
ehttU be sunk. Tho nnnibcr reported up to the end of 
ISPS'lSnO, IIS Slink under these conditions wns C-'O, hnvini; 
nbout 03 nsres on nn nvornuo to each well. Tho nrros m 
these colonies assessed in tho said yiar ns irrinatod were ns 
follows;— 



Acres, . 

Autumn crop . , , 

. 15,253 

Spring crop 

. 21,h02 

ToiAr, 

. 37.056 

16, We have no statistics of a reliable imtnre. whence wo 
can giro this information, hut we should not make a 
dilTerence between lears of drni'ght ami uilierans tin* former 
suite IS dnuTcmerivAn tfi ihie temfi. 

17. The overago oeeiipier'a ratc.i 
Sohag-Para Canals were — 

afFfs^cd on the Iiovv<»r 


I!s. 

for the autumn crop of 1S03-09 . l-Qo 

for Ibc rpring crop „ „ .0 Os 

The water ndenninge mt*.s «rre for the innic crops 
lis. ChdC and Hi O'firi, rosiiectivcly. 

Fertile three cinivls of the Upper Sutlej Seiirt they were 
ns follows : — 


Fer teeuf'rr't rale. 

lIontRomery District— 

r.s. 

Summer . . . 1*B7 per acre. 

Spring . . . 0 01 „ 

For Wafer advantage ralrt, 

Jis. 

Simiaier . . . 0 01 per acre. 

Spring . . . 0 03 „ 

For oreupicr'e rales, 

Lahore Dislriet— 

Ks. 

Gnmnier « , . 1 43 per ncrc. 

Spiing . . . 0 30 „ 

For wafer advantage rates. 

Ri. 

SumiDcr • • • 0*75 per aero. 

Spring . . . 0*00 „ 

Siii'c Ilia 1st of April last the water rales for the Lahore 
district hnre been _ rain d to n level with those onrient in 
the Hoiitgooiery district. The walcr ndmutage rale in 
tiic Lahore dislriet is nssmed o'. 13 aiinsi an aero on nnr 
land irrigated in tlic year. It may not be chargiil twice if 
the same land linpp.-n to be twice cropped in the same year. 

It IS lint known wlmt tlic ruHiintor pays to tho nwiler of 
tho laud in the form of enbanceiuent of rent, laicaiise those 
panics nsu.ally deal in kind, the land-owner cloiming a share 
of tho pro luce which may amnuiit to oor*t]iird or even to 
onc'half of the grO's ]>fodnec. The usimI elaiin is one' 
fonrlb, in which cai» the tenants will |r.ir the «nt'*r*ratcS 
(occtipier’s). The dcnlingH of laiidlmldcti and tlu-ie 
tenants having a right of oroupsney, arc hubjcct to Section 
22 of tho Punjab Tcii:ini.y Act, 

AVater-rates colled occupier's rates are assessed on tho 
areas nrtiiolly irrigated and tho nssessment paper* aroorown 
up Iwiec a year, AVnter advantage rales me cliarged on fields 
irrigatta onco a sear. Thera is no other enhanced land 
revenue, that is the wet rate, charged on tho hiildiuga of 
these canals. 

18. Statistics nro not nr&iinblo to admit of my onswering 
this ijncstion, hut nn outside limit of private erpenditnro 
to bring water to tho fields would be one rupee no acre. 


Probably 8 annas is n fair average, for masonry works Mr. A. B, 
arc not common on wster-cnorbcs of these cnnnis. It is Phelan, 
probable that landholders and their tenants join togothor M- last, 
and dig their wntcroonrscs, and that tho actual transfer of C.Ii, ' 

cash seldom or never occurs. Tho lands usually roguiro no ■■ — 

farther preparation provions to irrigation besides ploughing 
and the raising of ainall ridges, all of which are not porma* 
nent. Tho tenant could not claim compensation from tho 
landlord for snoh oplicmeial improvomenta. On tho older 
systems tho cost of silt oleiiranee of waterconrson is heavy 
and may amonnt to from Its. 2 to Its. 3 an aero. The water* 
noersas may have to bo cleared two or three times in a crop. 

TVhere Government has constructed distribntariea the 
ineideaeo of tho cost devolves on tho Cnnal Department 
in clearing these oliannols; that of maintaining tho' 
watovoourscs then becomes a nominal load only. 

10, Tlieso evils arc nnknown in the alluvial trarts, tho 
snbjcet of this reforeneo, ns tho canals flow for half the 
year only and oven tboso lands which aro subjected to* 
severe inundation never present tho appe.iranco or condition 
of iiermnnont swamps. Ibiin water never flows in tho tracts 
and there sro nn drninngo works whatever, nor nrc any 
wanted. The conntry, moreover, is interscotod by aban* 
domsieisej; chiuuuds wliJcih.a’auhLarAaaiIniJh»^if 

20. The maintenance, repairs, and clearances arc carried 
out tlitongb the Cnnal Ofilcials, who engage contractors 
fur clearing silt; mneb of tho labonr is indigenous but 
sonui of it is imjmrted. Tho cost of maintaining tho 
rannii for direct obnrgcs is abont ono rnpco an aore, 
of which nhont half is for establishment, and of tho rest 
a ia'ge factor is paid for silt otcaranocs of tho main 
chnnneli. On the Lower Sohag Canal a oondition has beon 
inflicted on tbe colonists, that when required they must 
tnni_ out and nsriit in clearing silt from the onnal. The 
eondUion is rarely acted on, beranso payment has to bo 
made to the labourers at a speoinlly high rate, nbout doublo 
tbe normal, so that it is more economical to ongago ordi* 
nniy iabonnrs, even wore it necesiaiy to raise tho rates. 

Tho system in vogno is nn ordinary one, it hni worked 
well so far, and legislation is not required nt present. 

21. At the time of _ the annexation of tbe Punjab the 
irrigation srstem eonsisted of tiio Khanwnb and Upper 
Soling Canals, while a renrb of tbe Lower Sohag Canal of 
a small sizD ai far oi Haveli, about 20 miles in length, was 
then in nse. Those canals followed old tivor arms or 
branches into which water was ndmitlod by enti from the 
river. All of those systems have been remodelled, extended 
and improved nndcr the British Government. There nro no 
priv.itB canals in the districts Vilbin my obiirgo of which 
Government has assumed the managcniout, 

22. I would in no ease, on the Ponjab plains nt least, 
enci'unigc nr assist the eonstniction by privato persons of 
further canals. All such should bo uuderiaken by the 
Irrlgstion Department, Even if the canals in qncstion 
were of small Ate, tho prineipio of allowing privato indi> 
vidnabi to control irrigation on Lmdrnot owned by tbom, is 
wrong nnd is likely to involve the parties in litigation. 

Tiicro is nn reason why the Irrigation Department should 
not control every pussiblo canal in tbe Punjab, even 
tboso which may not appear to bo remunerative. Indivi- 
duals shonld not bo ollowcd to acquire vested interests iu 
'water sunphes. 


2 >. — Tanks. 

I am, I believe, tbe onlv olficer surviving in tbo Punjab 
Irtigalinn Dnpartment, who has lind ohargo of tho Delhi and 
Gnrgnnn Irrig.\tion Works, which consist^ of n largo number 
of cmbniikmrnti, tanks, nnd cutcliwater drains. Tiieso were 
talcenovarby the District Olficials some 20 odd yean ago, 
bcoiiniD a snflioient wator-rnto wns not allowed to tho Oaiinl 
Depaitroeiit fur tboir uiaintonnneo. The rate allowed was, I 
think, 0 annas an ocn, and entirely insufliciont for their 
proper enro and niainteiianee. This rotroecssion was n 
retrogi^o movninont, bccanso on tho whole tho tanks went 
beneiieinl and worth maintaining, while they requir^ 
ckillcd supervision, not likely to ho always avnmble under 
tbo District Ulficcra. When in charge of these tanks, I 
nsonitaine.’l tiint tho oirect of a good sonking over the 
flooded area, lying nbovo tho tanks, ivos suflioiont to onsiiro 
wt'iS'iJ.uil'iJS.tA ojosa.. w«t: 

headed np, as mnst oeenr during tho mins, a suminor crop 
oonld not be aullivntod npatream of tho ombankmonts, Wt 
n spring crop unly bec.in)o possiblo on tho impounded water 
being rrleacod. On tho whole tho works wore vntuaUo 
nnd vary inlcresting, some being of on ancient nature, 
banded down from the Moghul rulers. 
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B. — Weem. 

In the Gnrdaepnr dielViot the depth of spring lorel Js 
nbont 13 feet, on the perennial onnnls. 

In the Amritsar district H is 11 to 18 fcot. 

In the liahore distriat 40 to SO feet. 

On the innndation canal tract in the Dahorc disttict tho 
depth is from 15 to 20 feot, and in the Montgamoi; dis- 
trict 25 to 40 feet. 

Tho spring level has n tendent^ to rise in the irrigated 
tracts, trhich is in n large degree bcnchoinl. Certain’ 
sriine wells are known to be converted by proximity to 
canals into sweet water wells. In parts of tho Amcitesor 
and Lahore districts there is a tract where the wells nro 
almost uiiiversalir saline, which, when repeatedly used, 
destroy the fertility of tho euil and throw it out of oulii- 
vation. The wells are in all cases snppliod from perennial 
springs and ore seldom exhansted by constant working 
within tho sphere of canal irrigstol traits. Somo wolls 
which might bo need are abandoned in the canal tracts, 
bat such a course is not faronred by tho Irrigation De- 
partment. This department is not coucerned directly in 
the construction or maintenance of agricultund wells 
along the pcrciininl eiiiials but wo oMsrvo the spring 
levels twice a year on series of trolls all over the irrigated 
tracts. It is well known from onr statistics that tho 
spring level having risen, and tho volume of springa im- 
proved, welt irrigation can now be more exUnsivoly 
practised in tho regions commanded by the canals. Tho 
olfcct is rather to cheapen tho cost of irrigation by wells, 
than to widen tho areas irrigable from eneh well, as tho 
well-blocks must be {icrmnnent to n large extent. Tiro 
years ogo whm the Punjab was subjected to a severe 
drought, many old wells in tho districts comiiientod on. were 
Te-opened and many new ones were snnk. II may be added 
that ill the Lahore, ADiritnsar, and Giirdaspur districts 
we are charged practically identical sums for lands which 
are canal nnd well irrigated, when acquired for onr works, 
from which 1 would infer that the values of produce and 


other ngriciiUnral conditions are about the same in each 
case. It may bo recollected also that on tbo perennial 
canals a certain proportion of the irrigatloo ie by lift, and 
that this IB about 6 per centum of tlio whole. It is, how- 
ever, ope ot tbo aims of onr Canal Officers to convert lift 
irrigation into flow wlicrever possible, because tbo water-' 
rates are but half in this case, and thero ore certain inoi- 
dental items of wasto in lift irrigation which render it less 
dcsirablo than would appear oa the aorfaoe. At tho same 
time I fully admit that thoprodneo on lift irrigation is on 
an average higher in valne llinn on flow, hoe.msa more care, 
attention, ana labonr are applied to fields and crops which 
involve the cultivators in special exponses. Besides, in this 
caso owing to tho iip-koep of farm csttlo more manure is 
arailablo for eultivution. 

An^agrionltural well in the Bari Boab Canal Iraets will 
fertilise a blosk or farm of from 25 to 30 acres, but a good 
canal lift, the labonr being lees, will probably command 
abopt douhlo tbo above area. It is known tlinl wells may 
possibly bo worked- at so great an expense for the inain- 
tonanco of the woll-oattlc, os to leave no margin for 
profit, but this contingency never obtains in the case of 
canal lifts. 

All tho lifts in this part of tlio Fan jab are in the form 
of the Persian wheel made of eountry wood, the vessels con- 
sisting of ruund-bottom earthen pots hanging on to locally 
produced rope. Tho valuo of a complete eiToativc appara- 
tus is about Its. 40. 

Tfo nsslslance is olfercd by the Government or by the Itti- , 
gatinn Ucp.'irtincnt to ouUlvators, who wish to sot iip 
lift-whccls on these canals, nor is it neccsstiry or ndvirnblc. 
Tho profits are so great and the initial cost so small that 
any ordinary cultivator can sot up snob an apparates, pro-' 
vided tho Canal Offieora grant the opportunity to do so. 

Tomporary and nnlincd wells are not in oso in the traots 
irrigatOit by the Karl and Saticj Canals. Iheir use cannot 
bo cneournged in any ease, oa withont apparatus and 
bnllorks they would ho nseless, nnd were theso available, 
the owners would sink permanent wells. 


(22) Mr. H. F. B. Fbost, M.I.O.B., Superintending Engineer, Sirhind Canal Circle. 


At— General, 

r. The answers refer to the portions of the Lndhiana 
and Ferozepur districts and Native States comm iiidcd by 
tho Sirhind Canal. I have been in executive charge of 
the Feroxepar Division for 2^ years, and for 3 months 
1 hare been in charge of tho whole canal as Superintend- 
ing Engineer, The tmet is described in the notes on' 
Irrig’iticn Works of tho Punjab for Ibo Commisrion on 
Famino Protective Works (1901) in pngee 10, 21, nota 
IV, nnd note XVI E, (IV). From tliceo notes it will 
bo seen that tho enltnrnblo area cominninled Is 4,035.410 
acres, of which 1,170,000 acres nro irrigable at present and 
920,016 acres (or 22'6 per cent.) have aoruttlly been irriga- 
ted annually on the average during the ten yeurs onding 
1900, whilo 1,358,528 oorcs (or 33 5 per cent.) arc irrigated 
in n dry year of low supply. 


. The average 
ows:— 

rainfall in each month 

of the year is as 

January . 




• 

0'98 

February . 




• 

0’62 

March • 




• 

042 

April , . 




• 

018 

May . 




• 

042 

■Tune • 




• 

1-90 

July . 




• 

4-76 

August 




m 

4'30 

September . 




* 

3-61 

October . 




• 

OT6 

Novembei . 




• 

005 

December . 





0-42 

ftTonge iscBleaUtedo&tbefirengeoftlteUyeftrftc&d- 

1600. 


3. See paragmiih 7 of note IV of tbo notes on Irrigation 
Woiksintbe Fnnjab. It may bo added that in tho two large 
tracts wlilob are at present not commanded for tbs reasons 
given in the notes, the demand for water in hhatif would 
be as slack as elsowcre on the system (see paragraph 3 
of the notes). The area irrigable from the canal in a dry 
season is limited by the supply available. There is no obs- 
tacle to the extension of irrigation in a dry year, arising 
fiom conses (1) to (9) except as above. In a year of 
moderate xoinfall the area irrigoted is very mueb less 


than that irrigated in dry years, bccncso tho sandy soil re- 
tains moisture well, nnd large area: can be rnltiraied with- 
out Uie help of canal water. Thus on tlio Sirhind Canal 
tho average orca nf irrigation is 57 per cent, of Iho maxi- 
mum. while on the Bari Doab Canal (whore the eeiiditioiia 
nro dilTerent in this respect) the average urea is 83 per 
cent, of the maximum. To this extent then tlio nature 
of tbo soil is on obstaclu to tho extension of the average 
area of irrigation. 

4, 6 and C. — No reply is given. 

7. (1) On tho average, about one seventh pari of 
the nverogo area of irrigation ho> two harvests instead of 
one. Tlic gross value of each oiop is estimated at Its. 23 

р. T acre. (See tbo notes, table XVI £ (GOj). Hence irriga- 
tion increases tho value of the prodnoo of hand fiom this 

с. anse by Its. .1 per ooro irrigated ond by Be. 0'90 per acio 
of culturable land commanded. 

(2) Moro vnlaablo crops, such ns Bngarc.ane, maire, and 
cotton, are grown oil about one-toiitfa of the average area 
netnally irrigated, replacing cbniri and jnar. The 
dilfcrciico in gross valuo is about Ks. 10 per acre. Tlius tho 
incroa-D in vnloo of the gross piodueo due to the substi- 
tution of more for less valcablo crops is Ro. 1 per acre of 
aotual irrigation or Be. 0'325 pec aero of oaUntublo lanil 
commanded. 

(3) (a) Irrigation docs not increase the yield. Crops 
irrigated. from tbo oanal do cot prodneo hotter yield than 
crops irrigated from a well, or grown with sufficient rain. 
Irrigation enables crops to bo grown and to eomo to luatnrity 
when tho wolls or rains fail. In a year of omplo 
rainfall 605,759 acres or IS per cent, of tho cnlturablo 
area commanded, was irrigated, and it may be assnmed that 
this area would not havo produoed a orop, if it bad not been 
irrigated. 

(5) In a year of soanty rainfall tbo irrigation would 
bo iutormediats between (a) and (o). 

(c) Similarly in a year of drought 33'5 per cent, of 
tbo onltniablo land oommnnded received irrigation (see 
note (XV1){28)). 

8. (1) In a normal term of years 920,015 acres ai« 
irrignlcd. nnd tbo groas proluoo of this are.a is worth 
Us. 25,750,123, or lie. 6'30 per acre of cnltnrablo land 
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(aminAndtHl 1 1 oonfidcr IhU inercnso in tlio total valuo b£ 
tlio produce per acre is dno to inigation. 

S. Similarlj in n year of drought tbo increase in the 
total annnnl rnluo of tho produce per ncro of onlttirablo 
land connnnndcd wonid bo Bs. 0'38 calcnlatod on 1,3Q8|S28 
acres irrigatoil and rained ns above. 

D. (1) niid (3). See note IV. paragraph 0. This bos 
already been reported on. and I bnvo nothing to add. 

(2) In many ca-'cs the owner enUivnfoa. When tlio 
innd is cultirated for the owner by others, the rent gen04 
rally tnhes Iho form of n slinro in the produce. In each 
cas-iS the owner sbnrcs proportioiiatoly in the increeso of 
the total annnal valno of tho produce duo to irrigation. 

10. The tenant grncmily makes the ■wnlci-eonrfc in 
the Bret instance and always maintains it nftcrwnids. Ilia 
tenant aim iircpares the land both in tlie first insinneo 
.and Bn!'s>.t]iirntlr . lint the expendilnru so incnrrtsl in 
the firs; iii'-tr.nce, holli on the wnierconrse and <.n tlie land, 
jtoiU' rliilt orr itfc i&nai&ra'wito'itnfcs li'inio coiisiaeration 
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indircotly with other things by taking a smallor propor- 
tion of tho produeo or paying the whole or pari of tho 
Vrator rato for tho first crop.. 

The inaintcnanoo of iho watcroonrso consists prinoi- 
psllv in oocnsional silt clonraiico in which the tannnts 
coinbino and carry out thsmsclves at times when they 
wonid otherwiso bo'idlo, end the cost cannot bo coloiiloted in 
mouoy valno. Similarly tbo propavation of tbs land, anoli 
ns dividing the fields into coinpirtmonts or *' iiavit " and 
potty Topnirs to wntcraonrsa b.inks is done by tho tenant 
in his own timo and is part nf the labour of cultivation, 
and cannot bo ealonlated in money' value. 

11. Ho damage lias rcsnltod (so far as I Imnw) to the 
people, nor 1ms detpriorntion of tlio soil occurred from any 
canso oonnectod with irrigation. It may hero ho mentionod 
that with n view to rcdiiro tho ehanco of the soil hreora- 
ing water-logged, and in order to impeovo the supply to 
portions of the tmet more in need of nn nbnndnnt supply, 
a certain tract in the Imdhinna district will in fntnre rpotivo 
canal water only during tho hharif season in tho same 
way ns is nlrrody practised in o.wiiiin pans of tho Gnrilas- 
^iir il5-lri«K /JBea jmJe Jit Jliji JDoab Canal, ^anyrnjpb 
3, second pari). 


(23) Ifr.. T. n. WiUD, Expcnllve Engi„pp,^ 


Survey Divi-ion. 


A.—Gfiitral, 

I am now in charge of th.' Sind Sugar Canal Il.'connais- 
wnice, a euivey which keeps me nut of dnois all d.iy, nor 
is It p..-'y to lefcr to nntps, p'.p.‘i* or indiriilunls lor tlie 
de'Rsled iufi'rinatii-n nfeile.1 1 > rop'y to tiie questions. 1 will 
th'-refero confine myself to qiifslmn 3 b' n note on the 
p.T-sihility of Uiaking estodsions of thn IVcstcrn Juiiinn 
Canal to* the iliy tracts of lli's.ir ond B'ltitak, and to 
question 38 on the working of wells. 

From qurstion 1, 1 see tluit the Commisiion wish to 
know what opportunities 1 h.ye had of breotaing acquainted 
with my subject. 1 was trained at Coopers Hill, and spent 
a year on iraiiwnrks in llnghiod.^ In India I served threo 
years mi the Sirtund Canal, making diatrihiitary chnnnela. 
I wis tlien a year on furlongh at Kifnbeily ond Jolmnnc'bi.rg, 
SontS Africa, ntnorg niinlng people. I then spent 2Jyeais, 
working irrigation nl.nnnils nn I be tVeit .Innina Cimnl, 
bofiTo tho pn'ietit large esten-iona were made, two jeara 
on the Chouab Canal weir worlrs nud two yi-nia in llto 
colony when c(il»ni.'ntion was staited. I wns then on fnr- 
loiigli for ncirly two jear-i, spent on farms and mines in 
South Africa, and sometimes nt the London Klectrienl 
Technical bcliool*. S.nce irturiiing from inrloiigh in ISfili 
1 have spent most of my tlnip on tbo Clienab Canal, thimi:h 
I was <m tho West dninn.a Canal fur V monlhs nod in the 
Ohinf Engineer's ollice forlSmen'he. While in the Chief 
Enginecr'e ofilce J WTute the note- fur tho Inigation Cum- 
niNsii.ii. From Iho stnily of i'm.jab irrigatinn qiicatinna 
involved in writing tbi-a. notes and from my previous 
riperienci', it Seems to m<- that an imnartatil point fur roln- 
lioa IS how to ejt-ml tlie protvetion of irrigation to tho diy 
tracts of lliisar, iiuhtnic and (iorgnnn. 'i'hc whole available 
cold wrotli'-r supply ot the .luiima river is ns-d by tbo 
Westtrn and Jlsstein Jiiinnn and thn Agra Canals. 

The Western ,Tninun Canallavisiily irrigated n restrieted 
tract for i mie 70 ye.ats and then as the last deendu win 
largely etieiiJed, s.inie of the csleiisions ww iimdit under 
tbo ncree.'.tv to find wi-rfc for tlio fannnu-strickeu in 
l&B0-tl7 and lP9t'. 

It is perhaps too men to say wlndber or no tho eanal 
emld L' safely extended fnitlicr, but I think tbo result of 
tho cspcrienco of wiitkli.g tiie caniil in Ibu last fnininc 
year (ISliO'HKW) «oni to nhtiv that tighl att*iition stmiibl 
now be pitd to the reonomical distribution nf the supply to 
thn tract nuw eoinmandcd. 

This boa received every nticntion. for in Mr. Ifeiincdy, 
Governnieiil had the services of n specialist in the work of 
cconomieai distribiitinn of water, n siihjeet lie liatl elndied 
iiml dealt with in n very scientific nod practical w.ay. II,» 
was able (o mipeiinlcod tho I'einodellii.g nl nil tho cdinnncis 
on the r.aniil, and it now rcnniiiis to work them channels 
.nitl* .adii!' .nnilniiili^v so .ns to oliiain the full valno.there- 
of, nn onerous task na the Uivisioniil charge* nic sery 
large. 

I bolieveon the Eastern <1nTnnn Canal also mueli ntfintlon 
has of recent yeaia been given to the croiiomiral ili-trilu- 
lion of tiiB wnler.biit it is pniliablu that the Niirlii-Weslern 
Provinces can ulilire nil the water saved by t1icms.'lves, hut 
tho two Provinces should co-operato to ece that any supply 
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nvailthlo should bn set freo for extemions into tho un- 
pri»ti sled Irak's. 

But the quantity of wa'ce thns set fren conld not bo very 
laigi-, and prolinhly not ut'.re than onongli to irrigate tlic 
rfflall tract's not now irrig.itcd within tho largo outer 
boundary ot t he presont cinals. 

Tho possibility of an inundation canal to ntilise tbo 
inou'oan fimsl iraiei^ of the Jumna river shonlil bo studied, 
all tbo infiiriniitum is nvuilabio in ibii maps, plans and river 
gauges of the prc<rnt c.anals ; an oflieo with loisuro to work 
it np ntuno is needed. But tho gnugn diagrams of tho 
Jnmn.> river shew that in years of demand tho river doc.i not 
give surplus water over that needed for tho pre-ent e.annlB 
till very ht« in tho Kharif seiisiin, and this surplus only 
lasts n short timo. I was in charge of tho Head Woiks 
Division in Ibtld wl.cn every drop of water was needed for 
the eaniil tdl well into .liilr ; 1 hero werii some small floods 
in July, and n big nno nt the end nf August, but by tho first 
week of Bepli-rolii'r sliinglo bands bad boon pushed across 
the weir and nil the water in tho river wns used by thn 

n-ent canals (III thn follnwing monsnon rains sot in. 

think that nn innmhtion canal would be iikoly In foil 
when intht needod, Init it might ho profitnhio to design 
suah a work to h,' nindo, slionld nnotlicr sovero fnmino striko 
thi-.-c distrirls. It wniilJ iitilwe tho money spent on fnmino 
walks, and if it conld he so designed that tliero would bn 
no temptation to specnlalo with (ho water of the piescnt 
tract by using il on the iiinndiitinn cnDnl and so bring rain 
on both tracts in nn ndversn year, it might do nsefni work 
by providing a surplus of fodiler, rnisiog tlio spring water 
iovol Ilf wolls, tlins pinring tho dry trnots in n bettor posi- 
tion to face famines It is not n promlsiog project, but it 
sbould bii oihnnsiivcly investigated, 

Tho (|uestion of hnilding raservoirs in the valleys of tho 
.Tnronn IS nbo nnproiiilsing, but so far ns I know there is 
no inforiniuion nv.iilalile on tlio sniijcet. A good reservoir 
would be so vnln.ibio tlial o Tcconnnismnoe s''onId be mndo 
by nn exp.'il to see if theronrn any sites worth drtniled survey. 

Tlioro remains one more nUernntivo, cis., to save sotne of 
(ho water now lost in absorption in tho channels. Tin’s is 
known to ho very large, and if any Inrgo^ part of this 
eiinid be saved, cousidcrablo and very prnotical and s.afo 
rxlensinns could be made. 8o far ns 1 know nn scicntifio 
study of liow water is lost by abserptinn 1ms been made, 
nor have I ever be.ird nf any practieal way of proventmg 
Inasfsby absorption on big irrigation obnnncis. But wo 
SCO tliat village tanks in India, nt boinc and on tbo Capo 
and largo reservoirs in all parts of tho world are pniotlcally 
staunch. And thcco nro good grounds to buliovo that n 
study of tho subject by nn export would end In n prnotical 
method of treating rlisunels so that theao losses would bo 
considerably reduced. 

Ifn bi" raving n[ water could bo made on Iho Cfortliorn 
JnmiiB, keslern Jumtia and Siihinil Canals, large oxton- 
sions conld bn mude in llissnr, I{(ilit.ik, tiurgaon and even 
in Bikaner, and theso extensions wimid be so valn- 
nhlii in proteeling theau tracts from famine that tho procli- 
rnl study of lesson hy absorption and how to treat lha 
olmnnels so n« (o prevent Ihoni, becomes one ot the roost 
impoilanl to bo tnado in eanal Irrigation in tbo Panjnb. 

So 
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The anr^tion m not of «och imporlanee oo tlic otbcr 
pcrennw csosls tifcaium ttio craters of tbe rircra aoffica to 
nrotoct the trseti at Ibclr eommnnS from fsmlne. bnt no 
donbt the proenerlty of these tracts nonld be inercased if 
the rabi snppty conU lie made to go futther. Sot TreTo it 
not for tbe argent nci^ of iratcr for tbe sallied dry 
tinets of the Eastern Panjab, the qaosiioa might bo left to tbe 
ebanee of a man ntisSng nitb energy and ability enough to 
soire it in addition to bis ordinary nrork. lint as it is of 
aneb great practical importance, it alionld bo taebled in tbo 
orthodox rray, just aa srben a norr project ia to be got ont 
for a canal, railing, or n big bnilding, a special staff of 
picked tnea is pfared on dnty charged with the work of 
sotring tbo partienUr business in band. 

B.—Trellt. 

TVitli reference to qnestion 33 on tbe subject of welis. 
ITbc economical working of wells is a problem of the greatest 
importance to agrienltnn, ns there are large areas that are 
protected by wells, if only they conld be worked when 
rain fails ond fodder is aearce. Tlie Persian wheel and the 
tope and bucket, which arc the nsnal methods of drawing 
water from a well for irrigation in tbe Panjab, ara good 
appliances, bnt tbey both depend for their motirc power 
on baiiodis, awd tlvs bnUodca cannot be fed in tniniese 
years; tbey die and the owner is rained. In 1806 I met 
Xi.ala Tej Pam, Sapsrrisor, who told mo that he Iiad 
spent what leisnie he conld get studying applmncea for 
drawing wstcr from wells for irrigation, in aider to im. 
tore tbo prosperity of the pari of Pajputana from which 
0 came, where tbo crops depend on weibg. Bnt Xiala Tej 
Pam’s services bare been entirely absorbed in poshing on 
extensions on the West Jumna Canal to provide work for 
tbo fnmine*strickcn, and 1 doubt if he has had any leisure 
even to think of tbo work next bis heart, much less devise 
anything nsefnl. It seems to me that a resreh sbonld be 
made for a motive power tiint conld be economically osed 
in famine years ; the appliances in use for raising the water 
arc very praelioal and sonnd, and the improvements that 
could be made in them wonld never enable bnllocka to 
straggle throngb a fodder famine, thongh they might make 
bnlloeks to do more nssfnl work in ordinary years by 
improving tbe offioienoy of the machine. On &Tms at tbe 
Cape that 1 know, much the same appliances ate nsed; 
Persian wheel made in iron and woiked by borsea and 
mules is very popnlar in some parts of tbe Cope Colony, 
but pnmps workca by wind mills am also nsed and give 
sntiriaetion. In Araerioa, too, wind power is much nsed 
for irrigation. I saw In an American journal some two 
years ago tbut wind engines were in great demand in 
somo parts of Aaia hlinor far working wells. How far 
ibia is true I am net able at this moment to say. 1 bdievo 
they are quite practical and conld be nsefully used in India. 

Tbo sun’s beat is a source of power, wMcb might be 
Btndicd. We have no sneb motors in Pngland, beennse 
tliero are many other mote satiafactoiy sonrees of power 
and unless Government works at the problem it is likely to 
bo for ever unsolved, Bnt apart from other soorces of 
poncr it is not even certain that the best animol power 
available ia nsed. In tbe Thai (Sind Sagar Boab} wiiere I 
am now, the Persian wheels are woiked by buliocka, bnt 
unless the rain&Uia sufficient to produce grass, tbe bnlloche 
must be fed from lhc_ produce ot the weU land, wbereas at 
nil times there ia grazing for camels. Bnt tbe people do 
not use camels to draw water. They say it is not the 
enstom, that the beam over the gearing would need rais- 
ing to admit of a camel walking tonnd the gear as bnllocka 


do, and that a - camel is not strong enough to lift sneb ft 
heavy load of bnekots. 

Bnt I MW at Baru Dnn Panab Station, Sind Sagar 
Btaneb, Mat tbe water tank for filling locomotive bnilers 
was filled by a Persian wheel worked by a camel, 
owner said be had long nsed bnlloeks, bnt the profit was 
small and precarious; and when be beard that camels 
were nsed at tbe Iiodfaion well ho determined to try it and 
badfonndit a great snceess. The roof over tbo Persian 
wheel gear at this well is high enough to admit the camel 
to_ the mn, bnt it is doubtfol if tbe gear is best 
snited to tbe speed and power of a eamcl, Some stody is 
needed to adapt tbo ordinary bnlloek worked Persian wheel 
to camel dranglit, and nnteas Government works at it and 
solves tbo prnotical difficulties and places the solution 
before tbo zamindar in a way that be can easily recognise 
the^ value of the change, none will be made, Ko doubt In 
ordinary yearn tbo balloek is much the more convenient 
animal, bnt in years of scant rainfall tbo camel is c.'uier 
fed than the bullock, and if by bis use wella conld tide 
over each times, Government would profit by tbo pros- 
perity^ of tbo people in so many ways that tbo expense of 
studying and working ont the problem, suppo.«ing thnt it 
is a practical one and the well at Daria Unn Panab seems 
to show it », would bo justifiod by tbo good nttainod. 

Boring Tools. 

With reference to boring tools it maj be nsefnl to know 
that tbe Cape Government supply boring tools to farmers 
to boro for water. I believe the Government lend the tool 
and supply a foreman, and tbo farmer pays the cost of 
working it; bnt I am not now certain how the expenses are 
distnbnted between tho.Government and the farmers. I 
met farmers who bad used them, and I anw the tools at work 
when I was in the Colony six years ago, tbe convenience was 
mneb appreciated, and I believe the Government waa well 
satisfied with the resnlts ntmined and was pushing tbe nse 
of the tool. Politics enter very largely into questions of 
this sort in a Colony, but I have no reason to ^think that 
the euceess wov dno to canscs that do not obtain in Indio. 

, It is coneeivablo.tbnt Government might under certain 
circumstances find it profitable to fumisb power to work 
wells. In tbo great advanoes that have been made la tbo 
lost dccado in the tranamtssion of power from prime 
means, it is quite conceivable that on expert in snob matters 
working in conjunction with an expert xevenne officer conld 
work out D praotical scheme to convey power to wells to 
work them at nil seasons, or if that wonld not do, to snpply 
power when a fodder famine threatened ond so reliovc the 
bnlloeks and save their lives ns well as tbo crops and the 
fanner, and thus reduce the famine expenditure on useless 
works sneh os raising toads, etc. 

In some distriets wells fail in famine years owing to tbo 
sinking of tbe level of tbo subsoil water. In reporta on the 
tanka of tbe Gnrgaon dbtrict it was said that the stotsgo 
of water had raised the water in the wells over a btrge area. 

Perhaps something more conld be done in this diicotion 
by conveying and storing the waters of drainage, in good 
years, or even making escapes from tbe Jumna and Sirbind 
Ciinals into the dty tracts witn the objeot of impreving tbe 
underground waters of these tracts. It might be that 
Such works wonld not bo nsefnl enough to justify their 
construciion in a time of prosperity, bnt they might be 
planned and laid ont to be dog by 'the famine-stricken ns 
works that wonld be more nsefnl then raising roads, etc. 


(24) jIIb. F. £. Gwttbsb, Exeentive Engincar, Dera Gbaii Eban District. 
A, — Generaf. follows ; — 


1. The following replies refer to the Dera Gbaxi Klian 
district, which is situated in the sonth-west corner of the 
Panjab and lies within tbe arid tract of minimnra rainfall. 

My acquaintance with it extends over a period of three 
rears os Divisional Officer in charge of tbo Indna (right 
bank) Inundation Canals. 

2. Tbo district is on extremely dry one, and the rainfall 
is both scanty and nncCTiain. During the three year* I have 
been in it the average has varied from I'OS’ in 1898-1900 
to 5-W" in 169S-99 and 6 8' in 1900-1901— the last being 
considered a favonrablc year. 

. Tbo normal average of previons yeare is stated in tbe 
Settlement Keport of 1596*9/ to be 88' distributed os 
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Of tlio fonr tolisilB into wliich tho distriot is dividod'— tho 
Spngarli ot the oat northern oxhibitg tlio lnrj;ii.sti ond tho 
XtajRnpnr (to tho oxtioiuo south) tho BmaUest nroruge. 

In 1809>1900, tho record foe the latter orer 12 month's 
iras only •14.*' 

3. (i) Fopnlntion. 

Tho district is, for India, a sparsely populated one : with 
an area of o,000 Eqnnio miles. It posseasca only 401,000 
. inhabitants (Census 1891), yielding n density per aqnare 
mile of SO • per squutc mile oi cultivated arca-^2G0. 

Tbs bulk of the pnpubtion is settled within the traot 
irrisnled by the Indus Canals and protected from inun* 
datien by our emhankinenta. The density is thus found to 
be gicati'st in the best irrigated tohsils (Ohasi^ and Jain- 
pui^ where it rroohes 125 and 100 per square mile of itrea : 
llajanpuT, which is badly commanded and unprotected by 
einhauknicnts r.in only eshiiiitn density of 45. 

It is in the 1 i-t*nniiied arid tract that extensions of irri* 
ga'ioii ore most dcsinhlc and desired. 

To Csni.l Ofiicers this apar.-'Cness of population hag 
always s.'CUJod to lot ho mat point of projects fr.uncd to 

tfiwnueiliuD luuig 

cot of the que-tion on purely inundation canals : the 
doubt iiiTolreu is ftU to be an obstacle to assured aiicetss 
and to » uoiimiircial return on tho money expeoded. 

The eiril nuthorities are howercr sanguine tiint no such 
obstacle would In practice exist— girt n the water, culli* 
Tatore would quieLlj be furtbeoming, and tlie hill UiUish 
triMiintn would fif on settle down to more peaceful voca- 
tions iu tbs low land-. 


this past year) in September oondnecs to a small crop and -Wf' 
largo remissions for failures. Owt/lAtr, 

(vi) I do not think thorc is any look of funds for cnlii* * 

Vation of oxtended irrigated areas. Given tho water, thero 

Will be ample money to finance its use. 

The irrigablo area ia not n desert ; villages, wells, etc., 
exist, and preoarions irrigation from flood and hill torrent ’ 
epUIs has neon carried on for many years. The expendi- 
ture at the cmlsotwonld he eonfined to making watercourses: 
Subsequently ns wealth inerrosed new wells would be built, 
hew land brought under tho plough, nnd cattle imported. 

Iha initial outlay should not prove heavy iu a populated 
tract. 

(vii) The people am distinctly oonserTative, and resent 
any inoroaso of nssessnicnts, even when they know ench 
inrrea-es to he fair, just and moderate. Tlio fact is, water 
ntes (t e.. ocoupicia* r.atcs) have only lately been introdneed 
into the district, and it is n form or rerenuo to wbioli they 
arc not nccustoincd. Tor genoratians they have paid no 
spceiul rate for the use of water and have been* lightly 
as«cssctl on the gniiind that their irrigating snpply was 
more or less precarious. 

The inenn-ed rates botli of land revonno nnd occupiers 
were not well received, mid tho further increase in tno fatter 
that is desirable uh'-n (he canals havu been reinudelled, 
willbetfgaided with di-tavonr. 

I think, houcter, this feeling exists mainly among tho 
hdter cla-s, tlie privileged nnd well-to-do, who resent nil 
infringements of nneient inonl customs, wliiln equally keen 
on soaring fresh privileges and exemptions. Among 
these tho trib.!! Tiimandnrs stniid foremost. 


We have Intnly sent up a project (the Tnl.-ii) for protiot- 
ing nnii iriiirsting lli" wl olo of the llnjanpur telisil Iwriler- 
iug the Iiiilcs— to vest 15 lakh- j the qufsiion has been 
Tahu’d whether tho expciidilnro is desirable on an inui.d-i- 
tion systoui in a fcatilily populated area. Perannslly 1 do 
not expirienc* anv difiluulty in acetpting the viesra ot the 
District Authorities on tie subject. _ Provided the re- 
modelled canals work lairly well, 1 brliive cnltirntnrs will 
atwiys be found, gradually at least, commensurate with Ibe 
demand. 

(il) 'llio supply of cattle is nl present but little in excess 
ot local requirements s given however, no increased demand, 
it IS certain n larger supply svould he forthcoming. 

Pleughing cattle are largely iinportod from Daliiehistan 
and the brcxd roi'-ed in the south of thv district is famnns. 

Under this brad 1 do nut think any oh-<tnelo to oxtension 
of irrigatian exists. 

(ui) Manure is seldom used in the dittriel. Except in the 
imiocdiatc neighbourhood of towns or villages whero high 
cnllivatiun and double cro{iping aro neecrsary, it is not 
needed. The area nr,aib>blo is large rnougb to allow of a 
regular rtibation of crops, sslicrthy land is nllownl to lie 
fallow fur n time. 

Well holiliups tif long standing irrigated permanently 
from ean.als, use mannre.'of course, us far as po-sibIe,but at 
thcoiil-et it is net a ncee*-ity to a new project. 

(iv) The soil of the tract irrigablo from the Indus is 
everywhere anilahlo for irrigntion nod cicenont ; it is n 
loamy riror deposit on which enttnn nnd Staple grains 
thrive. JTu " Ma--k ” or." lapjiar " soil exists. 

8. (v) AH ionndntina e.innl< are nffoelrd by tin- ques- 
tion of uncertainty of supply : the nrcas Irrigated hr tlii-m 
fluctuuto gr<-.ail)‘ from year to year. It is seldom that 
supplies of water ar» equal to the demand ; ns a rule, they 
ore cither eico'isive itc,,tling to flooding, sinsto and water- 
logging) or sre so badly disirilmtcd over the irrigating 
season as to he invnflieient. 

In an arid dielricl ot scanty ininfall water is a vital 
nrOcsaity j withuat it cultivation ja prccnriocs — iilinort hope- 
less (wells being iiiiworkiihlc during the great heat prorn- 
lent from Msy to ^cplomiiar): however irregular the supply 
may bo it is’ doubly wolemne. In tho abs-neo of tiny 
otiier pos-iblo inctliod, an innndalion c.iiinl in drsirnble, 
it will every year pour a certain volumo over tho 
country, rniso some crops, and induro that steady growth 
of {•opnlatiun, cuttivmtiou and genornt pro-perity which 
haa hecii a ninrke'l feature of the older irrigated tracts 
around and in tho mi^hhomhanii af Ghaxf, 

Friietic.ally and generally^ tho water supplied by such 
canals is ntnplo for the maturing of a khar\)' crop and for 
rali sowings. Every nflii or sixtii year n I uinper crop 
Is obtained,— In betwioii iirn found iieriiids when u late rise 
of the rivrr, or an ohuorinally catly fall (such as occurred 
Punjab 


Take the e-a-e cf tlio Iblai project mentioned above : 
il ^ i* genunlly regarded an desirnble that Tuinandars' 
‘*i»pii8'’_shoiird be iis-cssed with wstor rates fi.r the bene- 
fits of irrigaljon to be oxtended to them. They keenly 
desire irrigation, nnd have urged on tho Civil aVathoritics 
mcil por-istently the immense beneflis to ho obtained from 
thoTnlai sehemn ;hut a- soon as they nsccrt.iincd Ihclr own 
pockets would be tonehed, and that there was no intention 
of giving them nu ovpensivo supply of water free of charge, 
they changiHl their attitude, they found they did not want 
cann! wab-r at all. 

This objection is not hnvpj on any sound reaioning, and 
should not interfero with extensions whieh are designed 
with H view to improving the district, speei.ally the yeoman 
class. 

(viii) I know of no siieb rcnsims. 

(ix) Tile oxlraordinnry vagaries of tho Indns is to a 
certain extent a diOiculty whioh tho district has to face. 
It is a diflienlty roinmon to nil inundation imnals, but in- 
ordinately prominent on the Indus. Its ccosolc-s west-' 
cm encro.vehnienls, and frequent oscillations constitute a 
danger, for the fnilnro of an embankment is linbic to result 
in the inundation of ii part of tho irrigated area. 

Tho diflieulty is, however, not insunnimntabic ; it is 
merely a question of expense. Tho dnroago eifeettd by 
such vagaries raises tho cost of mnintenanco iippreciably, 
but it can be romoved or remedied. 

(5) A lesser evil is flint of water logging. Owing to an 
extremely improvident, ancontrallcd nsr of water, parts of 
tho district nro swumnrd, and tbero is roasen to believe a 
similar ovil wnulil befall new trucls nwuiluig irrigation. 

The evil is, however, remediable: given more funds 
and It shonld be quite possible to oontrol and limit nil 
supplies to the domnnds of the areas dependent on them, 
while restricting those needed for water-logged tracts. 

4 nnd 5, 1 am not competent to answer these qncstlons. 

0. I know of no instance in wliich tlio extension of irri- 
gation has injnred other cultivation by attiaetiug its culti- 
vators. 

The Intler will never leave their own land If they possess 
enltivaling facilities, espcciaiiy irrigation : nnd if they do 
not, it is desirahle that thoy shniild (ako tip land w)iioh 
can bu made proilnctire to thomsclres nnd to the public. 

C.— Canals of intcrmitlent Jloa, 

12. Tito Indus rnnnis, like all inniidntion canals, arc 
merely open onts leading from the river to the land to be 
irrigated. During the winter tliey nro dry : about (he 
16tb April (eatliesl) tho river rising with tho heat and melt- 
ing snntvs (ills them with water, nnd they continue in flow 
until September or October when the river falls to low 
water levels. 
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In iitzo vAr; from 15' bpd nridlh to 40'> and in 
flood flow witli depths viitying from 7' to 10'. 

Tlic bed level At point of bifitre.itian from river— nn 
important point in tbe*o canals— is fixed with reference to 
the cold weather level of the parent atieam, so ns to bo 
nt or only slightly nbovo that lore! This ciisiirc.s nn early 
supply in A[iril or liny for tho onliivatinn of high olnsa 
crops— indigo, sugarcane, iobaeeo and cotton. 

To olilnin a supply lasting to the end of September or 
middle of Ootober is not altvaya feasible ! much depends 
on the slate of the rivet and the ninnnnt of rainfall. It is 
partly seeured by arranging a auitable position nnd dl* 
rectioD for tlic olltolio of lienil readies. 

IVlien this is very fnvnumble, the eanat may continue in 
flow tbroiighont the* winter mi>nths. 1 have htintrn seremt 
such eases : the Shoirn Canals have flowed rniilinuously from 
April ISl'D to October 1002, and similar instances frequently 
occur. 

There nrc 14 canals under our control in the district, 
rncli having n sepiratc offt,aiiO on a liver frontage of about 
120 miles. ling bv native promoters before or abortly 
nfti'r the nnnexntion they are, as might be oxtiectwl, very 
f.inlly in design nnd nt fbeir best, primitive inlgating 
maelimes. 

Ilticii remains to lie done towards imp'Oring them : tbn 
chiiiincis are at tlie present day in iniicli ibe anne e-widition 
tliey must have been in 20 or2B yft.rs ago. nnd funds are 
needed not merely foi extending irrigation but for rciuo- 
detling exiallng cliantiels by — 

li) iinpteving defects In alignminls, 

(ill rebanking, 

(iii) eunstrneling distributaries, 
ttr) eonliolliiig supplies by building j'crmanent 
nutic'.s. 

•Ml tlie indns einals are now arstemali ally gra-Vl 
every year and nrorJs kept <4 the alate of each nt the ctel 
of tacit trorking cMSon. 

2. I'rom the main (lovimmenl channels iraler Is led 
on to liie fields by op*n cats. ctiastruct-J and ma'lilainet 
by th<' irrigtto''s Tlies* wal-Tcottrsos ate cbaraeterisrd 
by tlieir gre <l Irngtli, lorttiosiiy and liigli spoil b.anica and 
lire quite unconlrollcd as ta snpplirs dratvii olT. 

■Whole the lano is high and iirigshle only diiricg floods, 
the w.itcie»n r»es are frequiaitU inerc cits in the canal 
banks, tbro'igh ntibh IIuikI natera pass <.n to the fieUls. 

Anotber ionn is tlie Fershan wheel, us'd tor lifting 
arntec tn low stipniics eit to eoinparativcly high Grids, the 
•‘ghilar" IS clo'Oi during Goods and the outUt then 
irrigates hy flow. 

The eystem of vrslereenrses that has been Iiandel ever 
to ns Is nn rilrcmrls niniplirnTl one, the channels have 
been made «ol“Iy to suit imlirideat sranis, and Ireqneatlr 
CIO'S nnd recitwi eneh otber in a ps'rjlirg n-ar.ner. Th'* 
number in existence i» f tr in cir>"s if icqnitTmrtila: one 
canal 1 have keen ciainirdng. ahtuiei llwre «aa cn the 
Average 1 onlbt ta even fi'l btc' of nrca cotj’naadeJ. 
Frcqisentlr one well imlding of gii ,r .'0 acres U f.'imd 
to have a cocpTc cf outlcta nidid by S or C cuts throagli 
cat al banks, 

Tlie result oMhe sTrtcin Is a very extravagant n*,' of 
avntcr, low duties and eotiildciablo lot of reicnne. It is 
the tail reaches which sntter rr.o.1. ibe supply availablo 
tlierc being on cvciy canal in tho dis isinn very iiia-b'qnate. 

Most of the flow iriigAlien is aflecti-d bv nn'ansuf terns 

S irnry dnms placed in the main channel" during ” tatils," 
y llieir means water levels arc rais'd and flow rs’nd'rcd 
possible A very larp* nnmbcr of anch dams nro in n»e 
cvciy year, complicating tl>c oy'icni of "tatils” nnd 
rcndcri’i g it diflicult to supervise them with our prr-.-nt 
C-tablisbiiitnl. 

Tliero are pmtlica'ly no diftribnlirg channels; nil 
waterconrsc* fcisi from the main c.tnal" dirt eh Aa a 
eonseqncnco they are often of incenvcuionl length and 
tire. 

"TatiU” have to b" enforced on every Government 
channel from bead to tail except in high flonda. 

Only the main rnnals nnd tlicir branches arc maiotnined 
by my Dcpirlinonl : all dislriliuting (raiitnr) channels are 
owncS and keiil np by irrigators. 

3. Tlie supply in the Indna canal* is ordinarily main' 
taiiicd for— 

(o) 170 days when the rainfall is good, 


(5) 166 days when it is scanty, 

(®) 1*16 days, when thorn is no drought or fniluro 
of the monsiiona, 

_ 111. An I have nmnrkcd above, water is n vitnl necessity 
to Biieh distriota ns Dew Gbaa! Khan on which its life and' 
exialciiro deponda. Take away caiml water nnd » flood 
awt'pt tract retnatiis, whicl, would bo nncolturable in the hot 
months nnd uninlmbitablc. 

It may bo ncrcpti^ tlicroforo, that but for tho ennnU 
tneio would be piacticaiiy no hhar]f crop in llio district 
wliioh would be tho poorer by, sav, 140,0UO ncris ootlnin 
of scciUiitidgmins (r-ilucd loughly ai30 Infcha of rnpics). 

(2) Siliillnrly' the caiinls permit ot thocultis'ation of indigo 
and rice, which nie piiioiy- canal croj>s and ojuid not be 
mnlnrcd front wc'il«. The value of oiittnrn fiom tlioso two 
alone nmmiiitcd in ISfifi-IIC) (ii poor year) to "0 lahh ruimts, 
rice being largely cultivat'd and highly valued. 

Of other high class crop,, I oiton, tobwco, yioppy, siignr. 
cane and p ivtumge nro grown to a far larger extent then 
tvotild bi- po sible on well laiid«, and in the aouie soar were 
Vnlunl at 6 Inkha. 

(9) Thu Devised Scttienient lleport "hows tin! yield of 
wheat Ml "rh'iln ualiii" land to bo 400 seOrs jatr nerc 
(iiverogel, while the yield frem ]>ntelr innnda'ed Inuda 
IS only 210 accra —the dilloieucr being creditable to cxnnl 
iirigaticn. 

IhcictmedilTeii'noo would be found In all erops ecUutsblo 
Iioiii s»,ll, only, till" intnsliirtion of !mg.iti(m would luisn 
All Imptutcment of at least CO p,r cetii. nitlirir yield inluo. 

The rainfnU at tbe district is quite insuilicirnt to inatara 
crops on ; in a noriiml yiar wclis arc no; au mticli Worked 
anil cittli* get n n’sti in a yi-.ir of drought iboy ni» 
censtsntly norkid. Uut the oettutn of euUivalrd laiil 
t' not ntfcctcj (except in the winter) by tbe amount of 
rain that fulls. 

The dilTcrc.nce be‘.wr-:i years of ntiple and eeanly rain 
tvnnll be itTclj that dn* to the higlier priuea obtained 
for sdtb'e grain nmiuly wb.'at, jnar unu rice. 

11. (1) A late 0 |-i“iiitg of canals induces a sheinkage in 
the aisH of high class vnluabk* eiups, vspeeially cuti>m 
and Indigo, and tiic auintitution of Ink-rior crops of smail 
value sum a.tsjra. china and til. 

A vciy bad year may even afleel tbo ric« crof.i. The 
so on of 111 il ua. ino t unfavonrublo, eontcof tbe c mala tvs 
mstning dry lilt the iniddbi ui Juao. On lUs. there was 
a consb'craLlr sh r:«gc in ti.e. 

In aueh years enltivalors atlenipt to make up for their 
bad Hoc,/ by waUni.g a iatg’r am lor nifi wsaSago, 
Sorb waterlogs Aic ccuiu,r:iced cstiy in July. 

(2) An early c<"satloii of snnplies gee.'ral’y atfrets all 
crops cxctpt indigo and rice wl.'icb ore t, arrested first. 

The aVsenco s.f water in September and atlhe rtid of 
Angus* IS injutiont to the outturn, prtrenls tlic croi-s bring 
iratcird ai it t' the c:n!«r .•! Iieavy " klctinla ” lomiulicis. 

Tl.e winter crop !l rntiirsliy afTerteJ na well, .md n 
dceic.isa in the wheat area rcsulta 

In ISKiO we did a ia.aiimuni recorded am— the river 
ro-e early And did not subv.Jr till the middle of Ociobci. 
Ibrrrsulta wot# a Inigc ni.d Immis-r emp, iMli Iharif 
ond rM with nn nntwally eninll pvtcoatage of retairaiuns 
and nn oxc-dlcnt yiiU. 

The year was ebnrae'etis'd by nn nlsence cf high jiro- 
longcd I’.iHids, wbieb cons.' brraeb,", Uui>ds water logging, 
leading to dstrriorntiun vt eolt niid beety rriiiissiuiia. 

Tl.e I’Cat ytar* or. Inundation Canals an’ Ibu* stvn to” be 
llipso In wli’icfi tho riier ii‘e« carlv, it maintained nt a high 
levt-l throngiiaul, and in which thrre are no high floiidv. 
Such eoiiditions would be obtained by an early hot weather, 
following on a cold winter and followed by a modcro'o 
(Uttained monsoon. 

15. In the csnal irrigatid tract ordinarily tho tnpply is 
not eni pbinrnicd by well iirigaticn except in tbe following 

e,swi: — 

(1) Wlifat : Ibis is sown on carnal wetted Isad and is 
matured by Well", M tbe cutialt are dry llirougbout tho 
winter. (Also grain and popji.v). 

(2) Cotton is groivti on eaiml water, but the final wet- 
ting is di.iic ftoin Wells after the enual" bare driel. Tbe 
plucking of this crop is done in November and Docember, 
lAlsu sugateano). 
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(8) Toliaeco i« sown nl tho oniset on well wnior, but 
xnaturcd when posMblo ou rnnal. 

17. (1) No wntcr or other rates nro nsnnlly paid by culti- 
vators to the omicTS of private eanals : a mutual arrange- 
ment is entered into whereby the former assist in olcanni; 
and muintaioing the canal, while the latter dig it nt the 
outset. 

- This wns the arrangement on the Dhnndi canal — an 
'attempt on the part of the promoting syndicate to recover a 
voter rate resnlting in a deadlock and the nltimutc assnmp- 
tiun of control by Government. 

' (3) The cultivator or tenant does not pay the londlord 
nny aoreage rate for the honeBts of irrigation : ho has, 
however, to give him one-third of tho prodnee of thu land 
in kind. 

(3) Xiond-owners are assessed with a water advantage rate 
varying from 8 to 10 annas an acre in addition to n fixed 
assessment varying in difforcut areas from 12 to 15 annas 
per aoro (average cnitivated}. 

(4) Ko royaity is paid in this district by owners of 
private canuls to Governincnt. 

18. Tins only prUate cxpendUnie necessary to bring 
water to tho fields is that due to construction and maio- 
tenance of watcr-conrscs. 

Tho former falls on tho landlord: the latter on tho 
tenant. 

The nctnal nmonnt vnries greatly. On the Sidhnai Canal 
(SInItan Di-trict) the construction of rillago minor clianneis 
was clleotcd within a rate of As, 8 per aero commanded. 

Honce I should put it at about Re. 1 per acre irrigated. 

The land is not prepared much for irrigation — the rnling 
as to dimensions and partitioning of fields is not observed, 
ond the husbandry is often so poor that even junglo growth 
is not romovad from cnitivated land. 

10. jNu damage has so far rosnlied to tho health oi 
phjsiqne of tho pcopio from irrigation. Tho climato is a 
ary one, and the fnm that irrigation only lasts for 6 months 
oat of the 12. checas any tendency to deterioration. 

. With tho soil it is otfaerwiso. The long unoheebed pro- 
fligate nso of wator combined with n rattier alarming growth 
of rice ccltivation hag induced water-logging in parts of 
the district. (Dchra Ghazi and Jampnr Tohsilsj. 

Tliia evil is popularly attribnted to tho westward en- 
oroaohmonts^ of the Indus — an arrangement that will not 
'bear iinniysis, ns tho worst tracts are sitnated farthest 
from the main stream. They arc found to bo low-lying 
areas easily commanded by flow, extensively cultivated, and 
with a large canal supply nlose at hand. 

The water-logging occurs from June to September, and 
ia not very largely prevalent, hut tends to increase, as 
tho rice area inorc.tacs year by year. It ia stated these 
ureas can non grow nothing else hut rico. 

’ They have been under irrigation over sinco wo enmo into 
the district, but the deterioration of soil seems to bare 
occurred within the last ten years. 

The remedy is, I think, an easy one. Cheek the wastefnl 
use of water by controlling the private ivater-ceurses, and 
by limiting the size of outlets to actual requirements with 
permanent ontlflts of standard type. If this proved only 
partially successful, 1 would limit the canal supply allotied 
for such areas, and even impose a pnnitivc rate on rieo 
cultivation. 

Biee is a crop that pecnliarly suits tho local zemindar: 
it is easily cnitivated, requires no husbandry, and is well 
matured within the irrigating season : it is moreover a 
most profitable crop (wo viilne It nt Bn. 60 per nero). In 
ploecB I have known it to give a double crop before the 
Canale diied np. 

It would he extremely diOIcult to undertake nny drain- 
age scheme, as tho river water surface is higher than the 
tracU affected. Sueh a sehomo wonld be costly and should 
he a lant nltrroative. Where feasible 1 have known it to 
enecced admirably— for inslatioc tho water-lugged villages 
cm tho right bank of the Sirhind Canal Main lino were 
greatly lioncfited by a drainage sebome : but a great deal 
of earn and attention liad to be given in order to iiisoro 
.'SneoesB. 

Salt efflorescence docs not trouble the irrigated tract to 
.any noticeable extent. 


20. The canals with their branches are maintained Mr. F. F. 
wholly by Govornmont from head to tail. Qioi/ther. 

The silt clcarani-es nro done once a year, between Jonnary 
and April, and are finished by the loth of tlie latter 
month before the river rUes. A.t the end of the irrigating 
season in Scptouiber surveyors mo sent out to iiinp the 
position and main features of the Indus over n length of 
100 iniles (roughly) — from a base line laid down on the 
light bank Inst year. 

They then level down nil the Government, ohannels and 
send in longitudinal^ sections, on which tho Divisional 
Offleor lays down siiit.ahle gradient. Estimates are tlicn 
proposed, and on receipt of siinctlen elenraners are started hy 
contract work c.atly in .Jsnuniy. 

Tho Inbonr employed ia entirely loenl, wiiieh benefits by 
tho nnnnal expenditure within the division of n sum of 
abont Bs. 75,000. 

The maintenance during the irrigating season includes 
watch and word over many miles of flood amb.ankments 
and. along canal banks. Otherwise all work is confined to 
the cold weather when Inbonr is availnble and cheap. 

The system works pcrfeotly well, and no diffiunity exists 
in getting thtongh nil necessary work in time. Alloharges 
for maintenance and clcaianees, ete., ate made to Itevenue. 

Ko legislation is necessary. Tho average cost of snoh 
charges Ik abont l-t-O on acre: the figure is a high one, 
and rendered nbmiimal by tlio inolnsion of ohargen relating 
to the long line of river fluod embankments, end works 
leqnired for training the Indus or defending its right 
bank from enocoachments. 

21. Alnny of tlie Indus Canals wore constraotod by private 
indiridnals or syndicates. The llassnwah and Eng.ilwuh- 
Dhori were dag in 18C3 and 18C.3, and about the enme time 
the Kur and Dlinndi Canals — tho former hy prominent in- 
dividuals ur zemindars for their own or their tribal lands— 
the latter by a syndicate to whom Government hod con- 
ceded a largo aiea at w.iste lands, in return for which 
they were to extend ond improve these canels. 

Groat diffloultics were experienced by these promoters 
in managing their pra) erty— their ottempts to recover 
dues for extending irrigation were stoutly resisted by the 
cnltivators — and snccesstnlly. Wntoi was greedily taken 
but the right tn levy rates was denied, and in nil roses the 
promoters found their epeeulution so unprofitable that they 
had to ask Governmoiit tu nndeitnko the management. 

This was crcntnally done about 1880, Government buy- 
iug out the original proprietors. 

The reason of those failures is fairly evident : tie 
aotnal ezenrntinn of suoli cbniinols is at the ontest a matter 
of no grrat difficulty — ns caoh village is glad enough to 
help. Bnt it is otlierwise witti the succcodiog labour of 
mamicnanco and np-keep — these the promoters over found 
B heavy drain on thoir resources which they were nnable 
to finance. Had they the legal right to levy water rates 
and tho power to enioroe them, tlio collapse of their enter- 
prise might perhaps not have oome so quickly. In any 
ease I beliovo it wna bound to follow sonnor or later. It 
reqniros an extremely strong and thoroughly impartial 
master to manage so necessary n commodity os water among 
a mixed popnlatien ncenstomed for generatioas to nee it 
* without obarge ns wastofully as they pleased. 

Under tho first settlement, oven under Government 
control, tho Indus osnals worked at a loss, barely paying 
the cost of thoir up-koop. 

32. I should nover rocommond tho oiieonragement of 
piivato enterprise in the extension or development of irri- 
gation — it is diametrically opposed to the interests of onr 
Government and tho general wel&ro. 

Private enterprise can never cope with tho problem, 
because — 

(1) It looks tho necessary authority and power to onforoo 
its T^es. 

i2) It cannot bo impartial, Government can be so, and 
the enUivator knows it. 

(3) The financing of sneh projects is difficnlt enough, 
but tho sncccoding maintonniico is oven heavier. Either 
it is not duno and tlie clianncl falls into disuso, or its cost 
is a burden — cspocinlly in unfavoniahlo years 

(4) Tliero is a definite difficulty in scouring a return on 
tho capital spent. 

(6) Tho projects resnlting from such ontorpriso are 
immature, oaAiy executed, and mainly subordinated to in- 
dividnal inflnoncos. 
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O-uytner. ]]j thorn — the pooler claescs gain nothing. 

In overx single caso X hare como across, prirato canals 
hare tnrned oat failnies, and GoTornmcnt has had to atop ’ 
in. Tlio oondition of affairs internally can only bo dea> 
eribcd ns chaotic, wlule esternally the channel haa fallen 
into disrepair ; no method, no ordor onyirhero - eoofa Tillage 
seeking to ontnit its neighbour and attain its own ends. 
Snob things are attempted now on Government ennals, 
but have to bo promptly checked by law and offioial 
authority ; they are more openly and flagrantly shown on 
private channels where snch restraining inflnences are not 
clearly evident. 

The net rcanlt of private ownership of canals ia clearly 
diecornable by those who have the opportnnity of follow- 
ing events. The Tumandars (Biluoh ehicfa) doaire nothing 
better than that the management of channels passing 
throngh their tribal limits should bo entrusted to them, 
patting forward as an nnanswerable reason the intoreats 
of their tribes : yet the practical revolt is that temptation 
is offered of absorbing water at the expense of the tribes- 


is offered of absorbing water at the expense of the tribes- 
men. 

The smaller landowner— the yeoman— would vote solid 
for a pure imparlial ofEcial ^ntrol under European snper- 
yision : also for a more efficient and eoientilic outlay in 
the initial stage on properly constmeted channels. 

31. (1) The average depth of permanent wells witltintho 
Irrigated areas of the Ghazi and Jampur Telisils (where 
£rds of the canal crop is found) ranges from 12' to 16' 
(to watoT surface), and even 20'. 

In tho north (Saogarh) and on the western oanal border, 
water ie found at depths varying from 20' to 25'. 

In tho south it is reached at 11' to 23' below the ground. 

These water levels vary greatly with the seasons— rising 
rapidly with the river, and decreasing os it falls. 

(2) Tho Bupplj tapped by woUa is from peroobitian s it 
never fails and is never too saline* to use (thongh 
frequently unfit far drinking). 

These conditions obtain in the canal protected areas. 
In the Fachad trost— partly desert, party eulttvated by bill 

• ExeeptonthebarSer, orweeteSgoof Irttsaled tract vrhera water 
la freeuently aneecablo for Imsatlon. 


torrents— wdla are only made for drinkiog porposes and 
are very deep. Tins part of the diatriot is too high to 
be ever commanded by the Indus wateie. 

■" w 800 » in tho Pachad 

about Be. 2,000. 

(4) “Pu(»n’ wells of burnt briek arc usually eon- 
Btrueted and last n lifetimo or more. 

( 6 1 The _ Persian wheel, single or double, ia alone used 
here for laisiug water. ^ 

. (0) ll^ell boldings viiry in size, they are larger near tfie 
river and in the rich canal iraota than elaewhei o. 

In the north about 2S acres form a holding — between 
Ghazi and Jampnr in tuo centre 22 to 27— on the western 
border U and in the south liom 11 to 8 acres. 

(7) No purely well irrigation is done: well water 
goiicrnlly snpplsinenta and ssmsta the canal supply. 

Under sooh circumstances the average cropped urea varies 
from 21 acres in tho north, to 16 and 11 in tho centre, and 
6 aerca in tho sontb. ' 

In addition a portion of the holdings is irrigated from 
canale without the aid of well .water, 

38. No eerious diflienllics are encountered in seleeting 
sites for irrigating welts, or in constinctiug them ; water is 
inet with all over the irrigable area, and rvella prevent no 
diHioulties, 

Assistance has norer been ufferred by Government and is 
not needed : natives me able to deal succcesfiilly with this 
subiect and sro to a certain extent experts at it tbemselves. 

1 do not think expert advioe is nccesssTy, or that it 
wonid help the Zamindar at all. 

39. No: wells are so easily eonstrneted limt It is nn- 
nece-eary for Government to undertake work wliieii the 
private landlord is competent and able to do, and of the 
advantages of which he is fully aware. 

Moreover tho latter nonld regard^ sneh action with 
suspicion, as being a way of increasing his land ravenue’. 

40. Temporary wells ara not common, they nre used only 
along the iiver’a edge, where tboic is n fear of a mure 
permanent structure being carried away by erosion. They 
are not needed elsewhere, as even the best of tbom only last 
some 10 years. Even in a year of drought they nre not 
needed, ns the canals satliee to Irrigate a miniihutn ana. 


Mr. A. J. 
Scratchley, 


(26) Mb. a. S. ScbatcbiiET, ExcouUvo Engineer, Ehanki Division, Chcoah Canal. 

A . — Generof. 

I have had Snh'Divieienal charge in Ehanki Division in the years 1886-1889, divisional charge, October lOOO to date, 
and divielonal charge, Lyallpur Division, Ootober 1898 to Oelober 1900. 

2. — Chenab Canal, Ehanki Division. 

Statement showing average rainfall in the Gvjranwala Dislriet. 



January 
Pehtnary 
March • 
Amil . 
May . 
June • 
July • 
August 
Soptemher 
October 
November 
December 


ATKItAOE, IE0:-JE93. 


Tsuns IfxnuMs. 


ATBRAOE, 
1S93 to ises. 


TsnsiL 


AVKRAQE, 

1693*16»l« 


TLnf» 

UinZAVAD, 


Chlos^n. I Slla Bam Koar. I JaodoU, 
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Motttli. 

AvnitAaE im to loot. 

AVjsnAon 

1699 TO mu 

TenszL Wazibisid. 

Tcnsix ItinzAiiAD. 

Itampur. 

Klunbt. 

Ghlaatmna 

Bapa, 

KAnaiuUo 

VAnike. 

JandoVIs 

January 

Febrnnry 

'Marsh ..... 

April ...... 

May ...... 

.fnno ...... 

. 7 nly ...... 

Augost ..... 

Septomber ..... 

October • • . . . 

November 

December ..... 

0-82 

1-30 

0- 56 
012 

1- 03 
l-OO 
3-81 
3-81 
1-02 

• •• 

017 

0-81 

1-10 

0-42 

0T9 

O-OO 

0-39 

4-30 

2'27 

2-80 

Oil 

0-14 

0-73 

0-89 

0-29 

007 

0-72 

0- 79 
2-01 
2-&fl 

1- 47 

MG 

0- 69 

1- 04 
0-40 
0-10 
004 

0- 70 
S-38 
3C6 

1- 09 

'0?4C 

o-c# 

0-83 

0-27 

0-20 

0-83 

0-90 

2-C2 

0-78 

0-92 

0-02 

0-65 

0- 40 

1- 26 
0-37 
0-16 
0-88 
0-97 
2-83 
2-43 
0-80 

• •• 

0-28 

0-Gl 

X-11 

0-2G 

0-06 

0-91 

0-66 

2-12 

0-96 

0-97 

9t9 

0-32 

Total 

14-t'O 

14-00 

1002 

12-24 

8-58 

10-85 

7-SC 


General average of the 

Kliantl Division 

January 

. . 1-OG 

February . 

. . 1-21 

Mnreli . . 

. . 0-47 

April . . 

0-29 

May . . 

. . 092 

June . . 

. . 1-42 


July , 

Au^niit 

Se]itrmber 

October 

Korriubcr 

I><)c«nbct 



S. 1 liayo no excel bnoirlcclftp of llic villases bcj-on-l 
canal HniU. ^ Tiicre i; no cearrity of labour in the Cbonab 
colony, but in tbo old riltai'cc of tbo KImnbi division 
tlio labour is not suniclpnt to irrigeto orer CO per cent, 
of tbo land and jndpinp from the data of tbo old villn.i;es 
Z ebonid ray Hint if nstrr it estendi'd to old villaj’oc in 
tbo Rnjrnntralln district, irliieb do not at present irri;;ato, 
the maiimom jrrif! ntion vrbieli trill bo done at first, trill 
Ik* so per rout, of ti>o rilUgr ntCH. Up to tlint rsteut 
I nm of opinion that labanr and cittlo tronld be forth* 
eoicinp’. 

(2) TIic peopb' pcner.tlly do not n«e niucli roanuro, it 
is n«ed prinelnally in cenr, maizp, and rirc. I ebnold 
sty in canal riliagra about 15 per cent, of the Land eoiiM 
be manured yearly. Tiierr ia rcrtaiidy not siillici'nt 
manure to maintain tbo fertility of tbo land if the trludc 
village area trore suwn each year. 

(3) The soil genrmlly is a difiisb loam, tritb palcbvs of 
very light randy lotni and bnlcar soil saitnble for rice. 

Fra'tically the trbolo of the land is eminently snitod 
for irrigttinn. 

7. (1) The general rotation of rropo fnlintred, runs 
tbrongfa a period of tiro yrirs beginning from n kharij' 
crop. 

ITin seasons for the liro yearn tnn ; 1 kbarif, 3 rnbi, 
8 bharif, 4. r.abl. 


wheat ’ “ f"**’*J ” 

, CWr»B«/ra,J«<rr-nrp sown after wheat, if tbo land 
IS good, ns in tbs Lyallpur division, Chenab Canal ; “ ho 
ekarr,. ha/ra, jmr may be followed by wlicat, masur 
barley, Imt in the Khanki division whore the lsnd”is’ 
not so good and the roltivniors nrc inferior, after eharri 
bajra,juar. nothing is sown in the second ond thhd 
season nnd in the fourth season wheot is sown. 

be followed by bnrlcv in tli« 
division but Is generally left fallow tiH the third ^mnron 
when rice IS again sown. It is occasionally followed bv 
wheat when the land is suitable for wheat growing. ^ 

. It is almost impossibln to give definite figures for the 

inercnco m ynlnc of proJoco of land owing to tbo possibi- 
lity of cnUivntmg two crops, but I should »ay l£at it is 
not far short of 30 per cent. ■' 

»nbstilution of more for less 
ynluablo crops the irrigation increases tbo valno of the 
land by 2 j per cent. 

• 7'’?*’, nf njnpl® rainfall in-igation wonld not 

inCrraso the yield if tbo rainfall is evenly di«tribnted, so 
mat sowings may bo n»de in doe season nnd waterings 
may bo given in dim season. A rniii-growii crop under verv 
fcTouraWe conditions of rain is eijuol to, if not belter 
than, a canal grown crop. 


Cave.—Cme in town after a rafii cron of sinyf, naina, 
turnips, ttiria, saronn, ond in fallow land whieh has been 
plonghcd two nr tbree limes during the preceding mbi season, 
cano mils tbrongli n kharif and rahi sra^nn after sowing, 
S.C., Ibroiigh tr-oerops in the third reason ; low cls's Crop*, 
oneh Bs cliarri, moth may be sown, but n* n mic the land 
is left fallow, nnd in the -Ifh reason rarron or toria, tinji, 
naina nnd very occasionally wheat is sown. 

CotUn . — Is generally sown on land which has borne 
0 rahi crop, after wheat, toria, tarton. At the end 
of the firrt E-'nson, fiiiji ond naina is soniotimes sown in 
the standing cotton crop, but ns o rule no rahi sowings 
nro made after n cotton crop. In the third reason (kharit) 
the eottnn n nllnwod to spring again nnd n second crop iy 
reaped or the laud is left fnllow if the ration docs not 
again spring. In the fourth season (mbi) nro sown tab! 
crops, sneh as wbeai, toria, b.iriry, 

JIfaire.— T h sown in wheat fnllow nnd requires good 
land and inniinrc. 

In the second season (rab!) maizo is always followed by 
a crop of barley, masur, gram, tatti/i or ffiaina. The third 


In n year of eoanty rainfall tho increase in volnc of tho 
produce per acre sown duo to itrigalion wonld bo 60 per 

Cent. ^ 


In B year of dronght tho notual outturn per acre is less 

tlinn in years of rninfnll, bat the aamo ainonnt of water is 
mndo to cover more land and tho eelling mto of tho nro* 
dnee Is much higher. ^ 


Tho incrcTe in tho value of the prodneo of tho land 
due to irrigation in n year of drought in ISO por cent. 

The selling prieo of land after introduction of irrigation 
as wmpared with tho price which previously obtained 
would periinpa give a veiy good general approximation 
to the value rif tlic benefits given by the eannl. In the 
Tillage of habhi, Qujmnwnlhi district, Land was sold simo 
20 years ngo at 


UnenUirnfed 

Cultivated 


• Its. C ta C per acre 

• i, 10 to 13 ,, „ 


After canal tralw had been given for about Ihreo years 
tho price of nncullivated land was He. 10 nnd onltivntcd land 


Mr. A. J-. 
SeratehUi/, 
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A*'*"*^ watfr had been gieen for 
icrateiUi. nbiint lOyenr* cnltivated land was trorih I!s. 50 per acre. 

r.i *^*'*"5 'o™** land sold by Boction on tbo 

lolinila Dislribntnry near Lvnllpnr fetchel «».312ner mre, 
I believe, Btid an BTeriiga price of abont Rs. ISO per acre 
wnsrenliMd. The satno land would uot hare been worth 
Its. o irithont the canal. 

8. (1) ne irrl^fion in the Khanki divition of tho 
Chenab Cana], tnjranwBlla district, in normal years is 
60 per cent, of tho total villigc area. Statement A is 
made out on the average fur the division of the different 
cin8-.c<of ern^ssown. Tho annual value of the prodneo 
per nens sown is its, 29, * 

• Statement E gives a similar ullage, but not canal irrigated. 

The nimnal ■raluo of the produce per acre sown ^uld 
bs Iis, — , llie net profit per acre sown in tho canal 
Tiioge would be Its. 12-8 and in the non-eanaliriigated 
vilIft«o Rs. 9*8 per acre suwn. 

(2) In years of drought tho duty on a canal is 
generally far larger than jii years of rainfall, but the 
outtuin per acre is somewhat less. Statement C gives 
details for a canal village in a year of drought based on 
the average distribution of the different glasses sown, 
llio annual valtto of the produce per acre sov.n is 37 and 
the net profit per acre sown is Rs. 22-4. 

Statement D givea the anme details for a village not 
canal imgated, it would lose the whole of rain-sowii area 
shown in statement B. and would cnltivnto a certain 
percentage of low class crops on its wells. Tho annual valno 
of the prodnee per acre sown would be Bs. 38, and tho net 
profit per aero sown would be Its. 14. If, however, to the 
well area is added the area of land ordinarily sown 
iinuer Tamp the TAiae of too prodtico in n voar of dmni^hf 
IS Es. 10 per acre of land ordinarily eultirated, “ 

In tbo Chenab Colony, lijallpnr division, district 
faujranwnlla, and Jhang where the enltivations are of a 
better class Hum in tho KlianUt Blvision, the onftnni 
per acre and tho valno of the produce are considerablv 
more and are not far abort of double that shown for tho 
Eliaiiki division. 


for^"he‘'romai?.5l,?¥ years at Be. 0-4-0 and 

r^erncTnaily 


Constrnction of main and snbsidi- 
Totsl 

On land previonsly nnenitivated 
and will n fair amonnt of bush 
eonstrnction of main and 
subsidiary watorconrses and 
T "'fje'Dfr .... 
levelling land for irrigation , 
Clearing land , 


Es, a. 

1 12 per acre 
0 8 

2 4 


1 12 
0 8 
1 8 


per aero 


0. (1) Tho average annual rate per aero paid to Goy- 
ariiment on areount of irrigation in the Kbanki Division, 
uujrann’alla dtatnoiy Chenab ofitial, is opptoximatclr Ils 4-4 
per acre, and in the L.vallpnr division new colony 
Gnjrnnwalla and Jhang district, is Bs. 3-12 per acre. Tbe 
rate is paid on actual area irriijatcd. 

(2) In the Kbanki division, Gujranwnlla district old 
villages, before canal wafer was given the oultivalois poid 
•jfu of the outturn to tho owucri the owner rariDir all 
revenue charges on canal irrigated lands i tho onltivafors 
sometimes pay ftti of the outturn to the owner in addition 
to walcr-rato, and in some cases half tho outturn and half 
the water rate. 

- All otj*" revenue charges arc paid by the owner. It 
IB difficult to assign a money value to tbe above but an 
approximation would be : — 

on non-canal land . Es. 6 to 7 per acre 
on canal l.and . . „ 10 to 14-3 „ „ 

There is voiy UtUo land given out on tho half ont. 
turn system. 

In the Lyallpur division now colony, Gnjranwalla and 
Jhang districts, the cultivator in some case-, pavs half nnf. 
turn to owner and half rates of all kinds and in other eases 
pay half outturn and all rates— rates of all kinds beini? 
levied here on area actually sown, ° 

(3) No owner’s into is paid in old villages, Kbanki 
division. 

Tbe land revenue paid is that determined by the Settle- 
ment of 1892, and is paid on all land then taxed, wliothor 
sown or not. It varies with tho qnality and class of land 
and rnna from 4 annas on cultnrablc nnenitivated land to 
Re. 3 on very high class land in immediate proximitv to 
Tillage home«tcaa. 

I have no nctnal figures to guide me but I belicvo 
tliat tbo enhancement in revenne on land-eanal irri<>nlcd 
prior to 1893 may bo taken at Es. 2, as compBred"witli 
MBBilar min-sown land. 

In the lyallpnr Division now colony, Jhang and 
Gujranwalla distriots. the owner’s rale will be lle.t per 
arre after the expiry of ten yearn from commcncomont of 
irrigation. Tins will be levied on area actually matured- 
land revenue is Be. 0-8-0 per acre on aiva artnallj matured- 
ocsresone-fonrlbcf awner'siateand Iandrcreunc=Ee 0 0-6 
per acre. 


Totai . 3 12 

by owner. Occa- 

fro^!h.*m "Oteroourses which take water to tbo field 
from the mam wntcreonrse arc made by tho tenant. 

In the case of ropaira tho owner pays for repair of main 
watercourse while the tenants ^epSr^he bS wX" 

^ *”^7? exact figures to show whether iniurr hss 
® irrigation. Irrigation m tho 
“taudiuT noS of somell 

1 was in charge as Sub-Divisional Officer when the canal 
d?rinrk?fi'?-o^‘‘”1 in Iw 

bSF4X*”.L”iu" ” "“«■ '» "» 

.D^lwon in 1890 nnd reforned in 
ut ''™ opinion that the people generally are imi*6 
‘boy .'vero bcforo^irrFgat¥n Va, iS?ro! 
dneod. The percentage of irrigation is now about one-half the 
area commanded. %here is*' no weter.logsbg vUible « 
any general salt effiorcsccnce. ° 

I con giro n notable instaueo in the Kbanlci division of 
witii salt efflorescence which hll 

I alindo to improved! 

commanded by tbo Vnniki and Gogar- 
gala distribntaries--Dn area of about 85,000 acres— Tcl^ils 
ndvo!^o?t»."”‘^ ^“®“bf^.GnjnmwBlln district. Before tlie 
nreo ““I’""® be grown on tho land 

except in isoloted patches which happened to he fico from 

I stdfhatG ei^T, rice with canal wa”« 

1 find that the lond has now improved in onality and that 


own in certain places which were 


? "®"b» grown in certain places which were 

that tlie improvement will oontmno and gradually spread. 

an?a 7* “*“r bccanso tho land is flooded 

and n condition of moisture is maiDtained* 

The Ksttr land contains the salts of potsh, soda, ammonia 

mrderatn“T, .bme. These salts are fertilised in 

modeiato quantities and are injnrions only when in excc<s. 

thB^eTeJSr.S™!l‘ "'•‘7““"" grofinnlly assimilates 

fhe*Swtrawhratran beg?rrm'’ " *<> 

in&banki d”. " 

canal in the Khanki division has not viaiUy det-rior.atcd 
because the percentage of cultivation is onl}- one^half the area 

th^TandtSV opportunity for allowing 

in“ u given to land by allow? 

In the Lyallpnr division, dislricls Jhang and Giijran- 
walla, new colony, the .'upply of water is so liberal that 
uo cultivators are able to put nuder crop during the year 
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prutieally the whole of their land. Thera ia as yet no 
Tialble sign of salt efflorescencct altbongh the irrigation is 
now of about nine pars' standing. Somewhat more manure 
ia used there than in the £lmnki dirision (old villages). 
The Zemindata say that the outturn is now so'menhat 
below what it was at first,, but tho decrease is not yet 
very marked. 

1 hare some experience of the results of draining irri> 
gated villages from about ten years’ Sub-Divisional and 
Divisional obarge on tbe Western Jumna Canal. The system 
adopted was to clear all • obstruction along the line of 
lowest Qontonr— to do as little exoavation ns possible— in 
fact to make tho drains purely sutfaoe, adhering exactly to 
tbe lowest lino of contour, no matter bow winding it might 


be. Experionee is altopiher against artificial ente. The Jfw. X X, 
general effect of the opening of the drainage linee has been ScrattMey , . 
altogether bonefioial. land formerly eobmorged or nn> — * 

watered eo late that eowings were restrioted, is now avail- 
able for onltivation. The former swamping and water- 
logging of the country has been enormonsly reduced. The 
health of the people has vastly improved, and land which 
had gone out of enltivation is again enltivated. Heh 
efiloresceneo has been redneed partly by lowering the spring 
level and partly by tbe fact that alter heavy rainfall the 
water is ran off quickly and carries with it a peroentnge of 
aalt. 

The improvement in this respect will probably continue. ' 


STATEMENT A. 

CuENAB Oai.’al, Khaski Divisiox. 

Income on 1,000 acres in an average year in a village of about 2,000 acre area, canal irrigated on ihe 

average of a normal term of year. 


Kjlvx or nor. 

Ama In aerc 
of neh 

CTOPa 

Onttnm per 
aett^in 
naandfl. 

Tdtal 

(mttnm. 

tuitadf. 

Eate per nannil. 

Total nine. 

Bsviaxi. 







Be. A. 

Be. 


Tobacco . « 



3 

15 

45 

4 0 

180 








per aanal. 



Cbara . • 

• 

• 

20 

••• 


1 0 

160 








por ftcrD. 



Tccctablcs iocladine meloos • 


10 

••t 

• •a 

25 0 

250 








per mnnnd. 



Sugnicano • . 

• • 


12 

24 

28S 

3 0 

864 


Coitou , • 

• « 


80 

9 

720 

3 0 

2,100 


3Taliki . « 

• « 


30 

16 

460 

1 8 

676 


Juar Baira . « 

• « 


120 

8 

060 

1 8 

1.440 


Moth Miingi , 

• • 


15 

7 

103 

2 0 

210 


Itiee . . 



160 

22 

3,300 

2 0 

6,600 


Birlcy ■ • . 

« • 

• 

20 

20 

400 

1 4 

600 


■Wheat . . 

• • 



fl6 

6,460 

1 12 

11,287 


Bboosa . - 

• • 



i20 

8,600 

0 4 

2,160 


Toria and Saraon 

• • 


SO 

12 

600 

2 8 

1,600 


Gram . • 

• « 

• 

10 

10 

100 

1 8 

160 








per aerea 



Uisccllancous , 

» « 

• 

60 

•«« 

... 

10 0 

600 

• 


Totae 

« 

1.000 


• •• 

... 

28,626 



Bs. 

Expenditure incurred by Zemindars os per separate detail . . 16,033 


12,C93 or profit per noro sown i8=12'8. 
For the Lyallpuc Divisiou now colony tho onttum valno may be doubled. 


Cbekab Cakal, Kiunki Ditisiok. 

Detail of Mxjpenditure hy each Crop and Canal irrigated for Statement A. 


Serial 

Ko. 

Caor. 

KxPETSiTUBa rxB aoss. 

Total 

per 

aero. 

Area. 

Total 

coat. 

IlBifaiss. 

Floagh- 

ing. 

Seeds. 

Labonr. 

JUaanre. 

Water 

late. 

Iterenne 

charges. 



El 

Bs. A. 

Bs. A. 

Bs. A. 

Bs. A. 

Bs. A 

Bs. 

Bs. 



1 

Tobacco • • 


0 4 

16 6 

0 0 

6 8 

1 8 

27 

3 

81 


2 

cbara - 

■1 

Say 

•*« 




8 

20 


This is used 

3 

Yof;ctAl)lo9 inolad* 










for grazing 


ing melons 

■■ 

0 4 

6 12 

«*• 

5 6 

1 8 

18 

10 

180 

cattles. 

4 

Sngaroano • . 

8 

7 8 

18 0 

8 0 

8 0 

1 8 

61 

12 



6 

Cotton • • 

4 

0 8 

G 8 

••• 

4 4 

1 8 

17 

80 



fl 

Unkki 

4 

0 8 

7 12 

■Kl 

4 4 

1 8 

19 

30 



7 

Jnat Bajra . 

2 

0 4 

3 0 


8 0 

1 8 

10 

120 



8 

Moth Mnngi . 

2 

0 8 

1 0 

■91 

3 0 

1 8 

8 

16 



0 


2 

2 12 

G 0 


6 12 

1 8 

21 

160 



10 

BftTley • • 

3 

1 4 

3 0 


4 4 

1 8 

16 

20 



11 

Wheat and Bhoosa 

6 

1 4 

3 0 

2 0 

4 4 

1 8 

17 

430 



12 

Toria and Sarson '. 

2 

0 4 

2 0 

2 0 

4 4 

1 8 

12 

60 



13 


2 

0 8 



3 0 

1 8 

9 

10 



14 

Miseellaneons 

a.. 

... 

... 

... 

... 


8 

60 

400 



Toiae 

... 

... 

... 

••• 

••• 


• ». 

• •• 

10,033 



Ss 


rnnjah 
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INPIAN IRBIGATION COMMISSIOK: 


Wr.jl.J'. 

Soratehley. 


STATiaiENT :b. 


Chekab Cakat,, Khakki Dmsiojf. 


Income on IfiOO in a village where there is no irrigation on the average of a normal term of gear. 


DSTiXX. OV CVX.nnt£1> A.«S1 st acms. 


Oattom 












Total 





Ifame of crop. 

Dy trell 
aerct. 

‘ Hanoi 
aern. 

Total 

aem. 

oteme 
acre In 
tnansdi. 

onitam 
ineome la 
maanda. 

HatcpeT 

Banad, 

Total Tsloe. 

Itviravza. 


• 







Bs. A. 

Es. ■ 


Tobacco • 


« 

3 


3 

15 

IS 

4 

0 

180 


Chatn 

• 

« 

10 

a.. 

10 

«»• 

••• 




This » otilj for 

Vegetables including melons 

• 

6 


G 

••• 


Per acre. 
26 0 

125 

grazing cattles. 









Per mannd. 



Sngaicano . 


• 

10 

... 

10 

21 

2i0 

a 

0 

720 


Cotton . . 



( 

... 

20 

GO 

20 

10 

0 

600 

120 

} « 

0 

1,8G0 


llabH 



20 


20 

15 

300 

1 

8 

450 


Jnar Bajra . . 


• 

««. 

iso 

ISO 

7 

1,030 

1 

8 

1,675 


Sloth Hungi 


• 

••• 

25 

2B 

7 

17G 

2 

0 

350 


Slnnei Rico 


• 

• •• 

20 

20 

22 

140 

2 

0 

8S0 


Joa Barley . • 


• 


GO 

00 

18 

1,0S0 

1 

4 

1,360 


Wheat • • 


• 

7 170 

\ “bo 

170 

SO 

1C 

12 

3 720 1 
COO ) 

1 12 

6,810 


Bhnra . • 


• 

J - 

1 ... 

... 

20 

4,400 

0 

4 

1,100 


Totia and Eanon . 


• 

25 

... 

25 

12 

300 

2 

8 

760 


Gnm 



M. 

125 

12B 

10 

1,230 

1 

8 

1,876 


Tara Mira • • 


• 

«<« 

6 

6 

10 

60 

2 

0 

100 


TOIAt 

« 

293 

455 

••a 

... 

• •• 

• •• 

17,126 



lit. 

ExpAnditars ineatred by Zemiadin as per separate detail . . 10.713 

C,SS3 

713 or profit pr'r sere ooRDsIti. 8>8, 


CnstTAB Cakab, Khakki Division. 

Detail of expcndilare Ig each crop for Sfafcmeitf S. 


flexial 

iro*. 

Crept. 





E*r»ininc»» ri» 

aett. 



ToW 

peraere. 

Ana. 

Total tect. 

HlKABKl. 

n-jajfh- 

lAS. 

Seed. 

Teabenr. 

Uarnri*. 

CVarjrtt 
torpiUir.? 
waUT Iron 
wdl. 

Rereoce 

ebara^ 



Bs.A. 

Bs.A 

B.-I.A 

Bs. A. 

Bs. A. 

Bs.A. 

Bt. A. 

Bs. 

Bs. 

A. 


1 

Tob.ieoo . 

4 

0 

B 

4 

16 G 

0 

G 

16 0 

1 

8 

87 8 

3 

113 

s 


2 

Chnra . 

ill 


... 


... 

••s 



• 11 

III 

... 


This is for 

3 

Vegetables inelnding 

















melons . . , 

4 

0 

0 

4 



1C 0 

1 

8 

38 8 

CO 

142 

0 

only. 

4 

Sngarcano . 

8 

0 

7 



3 

0 

20 0 

X 

8 

C3 0 

10 

C30 

0 

» 


m MO • 

4 

0 

0 



, 


8 0 

1 

8 

30 4 

60 

1.012 

0 


'5 

Cotton 1 ^ 

4 

0 




... 

••• 

1 

8 

12 4 

20 

250 

0 


5 


4 

0 

0 

s 

7 12 

, 

.. 

HSI 

1 

8 

23 12 

20 

466 

0 


7 

Jnar Bajra . 

3 

4 

El 

4 

9 0. 

1 

0. 

H9I 

1 

8 

0 0 

160 

1,350 

0 


8 

UToth filnng! • 

1 

0 

0 

8 

1 0 

1 

■0 


1 

8 

6 <0 

25 

126 

0 


S 

Bice . • • 

2 

0 

2 

Ea 


1 

0 


1 

8 

11 4 

, 20 

225 

0 


10 

Barley Barani . 

3 

0 

1 

4 

S, 0 


0 


1 

8 

10 12 

Gt) 

045 

0 



..TT. fBvwell • 

4 

0 

1 

4 

3 0 

2 

0 

■ 12 0 

1 

8 

23 12' 

170 

4,037 

0 


11 

Wheat 1 J 

6 

0 

1 

4 

8 0 

2 

0 

.♦* 

1 

8 

12 12 

60 

C37 

0 


13 

Toria and Sarson . 

2 

0 

El 

4 

b 0 

2 

0 

C 0 

1 

8 

13 13 

23 

343 

0 


18 

Gram Barani . 

2 

0 

0 

8 

1 0 

1 

0 

••• 

1 

8 

G 0 

126 

760 

0 


14 

Tara Mica , 

2 

0 

1 

4 

1 0 

1 

0 

««• 

1 

8 

6 12 

6 

29 

0 











. . - 





10,742 

8 
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STATEMENT C. 

Chehab Canai., Khanki Dmsios. 

Income on 1,048 acres in a year of drougkl in a village of 8,000 acres. Canal irrigated. 


Mr. A. J. 
Scratehley, 


Crop, 

Area In 
acres. 

Oattam. 

Total 

oatium. 

21ate per 
Haond. 

Taloe. 


Expendi- 

ture. 

Total ez- 
pendllare. 

T«tai. 







Ba. 

A. 

Its. 

Its. 

ns. 

Its, 

ns. ’ 

Tobacco 


• 

8 

12 

36 

4 

0 

141 


•li 

81 

••• 

Chara • , 



60 



1 

8 

600 



400 

■a* 







per oannl. 






Vegetable . . 



10 


• •• 

30 

0 

300 

• •• 


180 

••a 







por aeiv. 
per isannd. 






Cane . 



ID 

20 

800 

4 

0 

i,200 

«■» 


766 

■ •a 

Cjitou . 



60 

8 

4S0 

3 

0 

1,410 

• •• 


1,020 

... 

Halki 



30 

12 

3G0 

3 

0 

1,080 

B«4 

... 

670 

at. 

.Tnnr, liajra 



150 

7 

1,050 

3 

0 

3,160 


• •• 

1,600 

aaa 

Iticc . 



100 

20 

2,000 

3 

0 

6,000 



2,100 

ata 

Uarlojr . , 



... 

• «« 

««• 



• •• 



... 

aia 

IVhrat 


• 

1 fiooi 

12 

6,000 

3 

0 

18,000 


B 

8,500 

aaa 

HhooFU . 


4 

3 1 

20 

10,000 

0 12 

7,600 



... 

aaa 

Toria nnd Sarson . 


• 

60 

10 

600 

3 

0 

1,600 


B 

600 

... 

JliBceUnneons . 


« 

80 

• <« 

• •• 

12 

0 

960 


B 

640 

... 




1,018 

«•« 

• 4« 

• •• 

... 

39,874 


... 

16,366 


Kct ineoni'', Hf S3, SIS or profit per ncrc coirn =: 22*4. 

_ In the new colonj, L^oUpnr (iivi«ioa, tbe onttnrn nnd valas are naosll; double tbo amount ibovru for tbo Kbnuki 
Plriiioa. 


STATEMENT D. 


Income in a village of 3,000 acres not canal irrigated in a year of drought. 


Crop. 

Aere^. 

Oatliirn. 

Total 

onttum. 

Eato per 
21ansd» 

Vrine. 

BB 

Expendi- 
ture per 
crop. 

Totas, 










B 

ns. 

Bs. 

ns. 

Bs. 

Tobaeco . 

• 


. 

« « 

2 

10 

20 

iH 

a 

80 

• at 

76 

aaa 

Cbarn . 

« 


• 

• • 

20 

B 

’... 


240 

• •• 

200 

• •• 

Vigctsblo 

• 



• 

n 

D 

a.a 

30 0 
per ncro 
per ronund. 

60 


67 


Caue 



• 

i 

5 

21 

120 

4 

0 

480 

• a. 

316 

• It 

Cotton 

• 


. 

a a 

30 

« 

210 

3 

0 

720 

••• 

607 

«.a 

.Mntcki 

• 


. 

• a 

20 

12 

210 

3 

0 

720 

••• 

440 

aaa 

Juar, najra 

a 


a 

a a 

60 

8 

480 

3 

0 

1,410 


840 

at. 

lYLcat . 

• 


• 


160 

13 

1,800 

3 

0 

6,400 ' 

... 

3,562 

a. a 

libooaa . 



• 

• a 

• «. 

20 

3,000 

0 12 

2,260 


aaa 

aaa 

Toria and 8, arson 


• 

• a 

20 

10 

200 

3 

0 

600 

*•• 

276 

ata 

ilieecllanpoaa 

• 


• 

« 4 

SO 

IBH 


SO 

0 

400 

• •• 

300 

... 




Totat, 

320 

B 

B 

|Bi 

■ 

12,300 

■ 

0,671 


rnniftb 


Ket ineomo, Rs. 5,718 or prodt pot usee aonn = Its. Id. 


2d2 
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THDVM mmOATIOK COMUlSSIOMt 


Jlfr. 

TT. J?. T. 
JBunnclt, 


<2S) Ale. TV. £. T, UCKMeLt., ExecutlTe Engioctt, Itudiene filtitiDii. 


A.—Ofnfral. 

Thnt portion of Iho Iiodions diitrlct irn{;iitcd Itj Uio 
Sirliind Cone). 

1 lieve brcn in cliftrgo of the Iindixne divltioB, StrliinA 
Csn«t, for the put 2i inosthi. 

2. Tho nreropc ennon) ratnfnU for the eight year*, 
18P.T-lbDl to ll>P0-lt>01 1« 2U-I>tl tnrhri. Excluding the 
three dry yrars ISUS-ISOC, }89fi>I(i»7 Mil U<>l>>l<.>Oa. the 
nrrrsgc rrlilch reprerrati the “ normal " raliifalli it SC'62 
inchcr. 

The nremge rainfall in each month of the jtar i* glrrn 
In tho fullurring tLitemcnt t— • 



Atmr«rf 

lR«!inc 

Atertrtrt A 
dl. 

April • 

• 

« 


OSl 

O-Si 

Hay . 

* 

• 

• 

031 

032 

dene . 


• 


2(12 

2-70 

duly . 

• 

t 


CIS 

7-01 

Anguil 

« 

« 


4K> 

t-s'.'l 

Cep'.eraher 

• 



a-is 

fi-CS 

Ocloh'r 

• 

• 

• 

0-03 

•*« 

Kftrwliff 


■ 

• 

001 

001 

Hcee usher 

« 


• 

039 

0F3 

January 

a 

• 

« 


Mr 

J’ehtuary 

« 

• 


in 

MS 

Ifa'rh . 


« 


O'll 

O'lC 





ti-m 

S' ft 


J. (I) No. Tie it a»ll ttoWc'eA. 

(2) Tie tnffiy of cattle it lioite-l »*i only taC-Hst fer 
the j rrecol irrnraied #rrv 

(?) ’n-eisrflr I'f r.'5'rr.- it l!ia‘le-l. Tlr-e it H—ly 
tnireient ft? the exiilitg aic* ol ll.e het'cr lirJ e! «s j« 
f.fh »« tagarcaoe. clf. 

(t1 The «■>!, jriiemUr. !’ tiitaM*. Te*Te are ta- !r 
patcl M «p'l c! 1 I i!’« m jlt-e., irl.l-U rtec'-t 
rrteii'io'i rf imgitie'' »■ t) " drift «ai I Ji.rje_- t' » J ; JJry 
Kiontht rf May »mI J at e 1 c I .-i« cp t! e t\ »es»U. 

Theif it ro hlari t 'V-'tt « '..1 in tl e il.itriet. 

3trre it, Icerttr, ro ro-:i frr nt'etien of inlyd! a. 

rnet'eallr e-cihir.p, IS e hall. tt-* iii.lri-{ to llo ».'>!|h 
of the NirlheTVfitim IhulnsT i»r •. -aar.ijt it Tile SiiHr J 
Cttitl Tl e ape.jrjips.'fi! arc* i* ncficA to »»'rip. h 
to It) :s:lc» wi'e, Irinj; sliog tl c lift l-at-.V. rf tie TiTcr 
Ss'.l'j. 

(S) The Tof ply it »’iEP lant ilericr l> c tJlji^riT! ress’Iy 
fait* daring the ra' i. Ti.e t> sthj ritcr Irfa **! i-V t‘ e 
Pit! ii'd Ca’-sl tahra it# toplV aii;*t!r. I t.i f»t! rapidly 
tcrrat-dr the enfl cl O^tcl-cr r r iegicrii.ag of Xoren.hcr. *s’d 
it tie r.i/n«.’'3T mint i.arc l-ecn h'fc» tic rrm»l, t‘.» 
fapply frrta shoat the tftih ol NctrmVjr i* UtniT-iiat for 
tie", ted fr mti Itrigiitlo,". 

(Cl T Wirro t! ere ie tareient eapitalaa’ergttthejjcn'sw 
dan io Bop’r canal water hr their felJ*. if e-pplic J to l1 ein 
In «n£-:int rjaantity. 

(71 r*:ally. tlercltro »,-.rh fear, t’ll trh-aa »cri* 1 
eetileraent i» p^ri'lirir, the irrigatoj-r rcelricl the celtira- 
tion i-t the I tt'r clnoee of rir;< and crea csltitath a* 
ptBcrally fir a jear rr teo heforehaad. 

C. J.'o; not in ti,i* i!i>!ri-t, a* the nea.irripatel traeteare 
pri'tcrtfd hy ocllt, and mj-jilitr can rcatU aueh Imctt 
easily. 


In ycart of drought, people come from the Ifiriar ili». 
trirt nnd from Uikanecr and aticli other arid tnetr. 

A* elated nharc in reply in 3 (-I), tho greater pari of tic 
niatrlel to the (outh of tho Kortli* Western Jtiiiwiiy ia com* 
rnanded hy tho girhind Canal. Tho tract along tho left 
hanht of the Snticj or “ Dot ” ha* a high epring lorel. 
Tlieio ftro, liorrerer, one or l*to patches triihln tho irrigated 
Iwitindarira lehioh are not *ecU commanded hy eilatlng 
ehannele, (cy., linnW *illage near iho licad of rhe Sutlej 
Narigation Channel) and for rrhich the j>copIc liarc B>Led 
for either a neir irrigation channel or the Mleii*Ioo of an 
ext*UAg one. Theeetractsare.hooeter, of email nrea. 

The people will generally take a* much canal realtr 
during oiulnary and dry reaton* ae tec can gice them. 

H.—CaMttpf eunlineauijlftf. 

7" Crop for crop : there la lltllc diHrerence in the ca'co 
of the produce of crop# raltisl by canal and tifil naler, 
prnrided there li a *air.cicnei of trateiing* in loth Caere, 
and that the quality of the «cU erater It enitnhlc for irn* 
gatieg (ho crop and that the aoit i« the eamo in botli ea*ra 
and 1# of g«el quality. Where the t.iil i* |cir,r, I'ght and 
tan.1j,*a’t hraiieg canal water ttillptf.htUy *KSJ'TiTe it and 
pr.-dnec » Utrr rt.p tlun nell water tro-iM, Welt water 
a'Mj Tirie* a jnvrl de-il in frrtl'.ni'ig quality, c rta'B 
qtalilici are • nly tni'e-l fir iseigtriug etrlain iif'.Ji of 
cjrtp*. llict biBcilkli water »i*l ordy rai.etohtc. o tno* 
cenfitlly. i'lt fer II e I eticr c!a-i iif cioj»— turh at *upat- 
CMi — ^menutc i« wantfl io l*ssh hiitdtaf Iftigaliuo. 

(il Toe inerri*e dc* ta 1 aeing too harTt*!* ic«*.ra1 of 
cue way !• reelrnd at IJ t 1. Dot ciilre* th*r» i« a 

Hit' rlcfity of tv-Miurr, it i* at^oiutely ticnoeiry to alow the 
jttt'i.i'd to lie fillao i|,r tl lc»*t ose (eacra »ttfy <*ca yt»ti 
on di*ahIc-croj jc.l lai d# 

(2) \\xy 

(2) (.*) J<oiR're-»». 

in n>i. 

(e) St Icrecrc. 3sl, 

tl. (1) Ale-.t |:«. l'> jer trte jer at-Bute. 

(") .t1> St lU. td te. t>» (cr »rte per atsSnm. 

1*. (t) Water fate* *ef felh-ac,— 



} 

r»* AcB*. 


\ 

t 

r.c*. , 

, Tat. 
lift 


1 

R., A.; 

K*. A.' 

Clua 

J.-F'Ssi*c»ee,5r’.e< , 

T y i 

t 0 CfTf- 

«• 

{p*’ ri\ t 1 

♦ S ^ 

5 0 ! out". 

• • 

ni,— C f.* 

It i'r'i •'.i } 
ftU •sS' <»»• 

te. 1 Wall 

t IS ‘ 

i 

t * Ditts. 

T 

1 


IV.— All IVnf f-cr* r"-t! 

ms.!, 

rr y t if ? 

c.ft^*dr. 1 

JlC; 

1 

1 11 , Hitt.’. 

»» 

V.*»A ♦itrV vilrritf ; 

If'afr ft’ TfVi^;ra* 

fv-Tlrw^-l 1 

c ts; 

t 

e t ‘ s'.-.'h 
i int- 

tSoi r,— Tl tr* a."e so eweer'a wstci no the Ri'.rli> 1 Csinu! * 


(I. (2) The r.>.a)>':liy ef t1>* irrtgatora in tl.t« di«irtet 
arc onneri of the 1»"1 5r:!ir»*cd, t' » ie'ViTid''a1 bfldiftct 
l"tg*a’»ll. Whor t! err are Iccant* tie hitter gire tie 
ewetr f ne-thisd to rne.l alf rf tl»c f rwhoee cf tt.eic f eMr in 
li'Bof reat~ll 1* mar Iw | then a* cqulolrnt to from Its. 13 
tn SA l**? a.-ic jier anuors, 

(S) No*, esrfcr.t in Ihli iHtlrVi, Walcr-rde* uaier 
(1) anl ja;r.'.»i.l» nnder (S) are jaaio CB the afix ftituaiiy 
Irrigatcil 

10. Il It r.*cci*ary to rsah-f a rrater ccurte and it* 
IrireStT to rarfy Ih'a wa’er friiui the Coremrarnt dWrl- 
Inlery or clamei* to the Celda. The cent i* not rrry 
gTt-al. The ir*tcre.”!t«"* do not eirctd 2 lailca in ItegU'. 
co«*.in 5 , #8T, lit. CO to frO prr tailc. 
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MINUTES 0'^ EVIDENOE. 


TThe land does not nsoally reqmro mncli troatmeot. 

,.»« If junglo growths ore temoTed vrheto found. 

Bat asnolly the ground is fairly clear. 

The tenant, os a rule, makes the wateroourse end clears the 
land himeelfi If he does not, ha has to pay the oast of 
Ixith the nraterenntse and the elcaring oporatlons, hut os a 
' set oil', for the first two years he only pays the landlord 
onc*tfaird of tho total produoe ond the latter finds the money 
for tho oanol water-rate. 

(Jifefe. — Tho actnal irrigator is primarily responsibie to 
the Canal Department for the payment of the -water-rate 
and tho hill is mode in his name, not tho onnon*). 

Usnallyt t.e. after the water-eonrso has been in nso orcr 
two years, the tenant subscribes one-half and tho landlords 
one-half the water-rate, tho londlord taking ono-balf tho 
predneo of tho land, lyheii ennat water is abundant tha 
tenant paya up to Uorernment tho whole of the water tate, 
in addition to giving tho landlord one-half tho nrodnee. 

5!^T3escdv'^^ia«.^'ews!k<S«5sai.,,S!e&'<stdljsA. 
and the tenant snhsnibe the water rate in equal shares, bnt 
tho latter only gives two-fifhts of the produce of the fields 
to the former. The proportion of produce given by the 
tenant to the owner and their leapec-ivc ah.sivs of the water 
rate -vary in dilTercnt parts of the district and aceaeding 
to the quality of tho eoIL 

11. The people when abundantly snppUcd with canal 
water arc apt to a certain extent to become lazy and lees 
energetic. No dctiiment to health has resulted in ihia 
district from canal irrigation aluue, but in a wet year like 
IPOO, there is great deal of inalstiuus fever. 

Tiie soil liecomcs less fcrlile and productive from repeated 
canal waterings and requires the applieetiou of luaonrc for 
the hatter ciaiecd crops. 

In tiio np]ier trScis near tbo bifurcation of tho British 
bionehes of tho canal, the spring lercl has risen cunsi- 
derabiy (probably SO feat on tho average) since tho con- 
etruucion of the canal. The area alTected may ho put down 
at ahout fiO sqaare miloi. 'The soil, is, however, not water- 
logged and no complaints bare been received from tbo 
people on this score. 

The entire closing of the upper distribniarica -wonld 
probably slop any further rise in tho spring level. Tho 
Jmcsl Governmeat have recently issued orders for tbo 
elosing oil of Gvo of tbo upnrr distributaries during tbo 
rail, i c.. from the ISth OoloDcr to Slat Match, with cffcot 
from 11102. 

^ Irrigation in the afTeoted area began in 183S-8G. Tho 
rise in spring level has been taking plsee, it is believed, 
intermittently ever sinin. Carefol observations show that 
during tho five years, 18P5 — 1809, no serions tiho took place, 
bnt a very marked rise oecnrrcd in IPOO during tho nion- 
seen months. This was no doubt due to the abnormally 
heavy Tair,fall of July, Aogust and September 1900. 


Tho following dedaotions moy bo drawn from tho above jg 

faotst— , , Sunneli. 

(1) After the eonstrnotion of a connl and tho frce opplx- . 

cation of canal water to tho land, tho spring level will rise 
qniokly. 

(3) A Biioecssion of dry years has little or no effect in 
lowering the spring level in saob a tract. 

(3) A -wot year following oven a enccossion of _diy 
years, will eanso tho spring level oyor n freely oanal-irri* 
gated area to riso saddcnly and markedly. 

I bavo hod no ozpsrienco of draining iRigated land. 

!>.— Tanks- 

23. Thors are no irrigation tanks in tbis^ distrlot. Bnt 
certain village tanka ore filled by permission with canal 
water for doineatio pnrposcs and watoring inttlo by the 
Zemindars' water courses before tho hot weatbor begins. 

X.— Wells. 

-i,-ysnwaMdv"wlVt=rMri«i, •gretlrx — 
increasing Ihe farther we go to tho sonth-west. Near 
Ladhiann and at tho hesd of tbo British branches, tho 
depth may be taken at abont 40 feet, whereas they aro 60 
to 70 and even 80 feet at the lower end of the division, 

(2) Supply dun to springs aided by pcreolotion of canal 
water. The snpply is permanent and in most cases romaina 
sweet. 

(3} From Re. 400 to COO. 

(4) 30 to 40 years. 

(6) By a “ Chatsa ” or leather bnekot attaohed to a ropo 
worked by bulloeks. 

(6) 10 to 20 acres. ' 

(7) 10 to 12 oercs. 

35. (1) (2) (3). On the average well irrigation ineroases 
lelativoly the produce of land to about 80 per cent, of the 
inereaso duo to canal irrigation-— see reply to question 7, 

SO. Eighty per cent, of increase dno to canal irrigation-' 

ECO reply to question 8. 

(SB. (1} Hot.often, bnt somotimes. 

(2) In tho upper tmots of tho distriot, the canal supply 
has rai’cd the luring level, which entails extra oxpeaee 
and difficulty in sinking wells. 

No nssistonee has, so far os I know, hepn oOerod by Gov- 
ernment and I do not think it ncocssary in this districb 

39. No. Gorernmont aid is not rcqnirod, and I think 
tho people would object to Governmont building perma- 
nent wells in their land. 

40. There arc no trmporoTy wells in tbo canal irrigated 
area. There aro a fow in tho " Bot ” on tho hanks of tho 
river Sutlej, 

Tho dutrivt is so well commanded by tho oanal that 
even in a year of Kanty rainfall, temporary wells aro sot 
required. 


(27) Mb. B. Eoebtob Ppbtss, Exoeativf 
A.—Ocn{ral. 

1. Q, Tho nnrwom licfcin following refer to the ITarnol 
district unless otherwise expressly stated. 1 have been full 
four years in this diviiiion, -which praolicnlly represonts tho 
ICnrsuI district. The seasons have vuried from fnmine to 
plenty, there having been nno fatnino rear, annthor of scar- 
city and others of more or less normal conditions. I have 
eomplotrd distributaries extending irrigation into tracts 
hitherto anprotcntcil by this canal, and have remodelled tho 
older dislribiibirlcs with the object nf _ econoinisiag tlic 
snpply and seeuring n mure oven dialTibution over the tract, 
1 iiavo bcoD regulating tho enpply of Ibis canal and om 
acquainted with the ennditions of river supply and the quan- 
tity of water available at ililforont times of the year. Tho 


Engineer, Knmal Division, W. J. Canal. 

working of tlic drains excavated by tbo Irrigation Doport- 
ment and tboir extensions have como under review. Tbo 
action of hill torrents bns been especially examined by me, 
and 1 have been frequently required to adviso tbo District 
Officer prorcssionolly regarding the working of the Snranti 
Canal (a private canal) taking out of ouo of tho bill 
torrents. X havo seen tho condition of tho orops grown in 
the distriot nud bare studied tho requiremonts of my 
division. 

2. The following stalcment gives tbo nvorngo rainfall, 
month by month of one atation In tho TTmhalln district 
and of 7 stations in the Knrual distriot os recorded by tho 
Iirigatioo Depiirtmcnt. 


Mr. S. 
Efferliio 
Turves. 
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IN WAN mniCATION COMMISSION: 


.Ur- Ji. 
J'qerlan 
furvet. 


Stalmtnt (f averagt rainfall, month iy moth. 


CcOJ*. 

Uenib. 

UmlialU 

Ulitrict. 

IbAiurAt hstntcr. 

fitdapir. 

iBilrl. 

KiTOftt. 

Matiik. 

Mofttta. 

MtfCHlrl. 

Jtlraftnft. 

FxaAir. 

AT«raf« «f irtMi 
■lAttano, K«r> 
bkI dUtrl«t. 


April 


02C 

0-.10 

021 


0-10 

0-.17 

... 

0-12 

0-21 


May . . 


072 

0C2 

0-61 


0-40 


0D7 

0-31 

0-30 

Kbsrif . 

.Tnno . 

• 

C-22 

380 

3-33 


21B 

2'63 

2*27 

1-78 

2-C6 


Jnly . 

• 

IMM 

10-25 

7*22 

SOS 

. -I-IIS 

C-02 

4*C1 

‘Ml 

c-os 


Auftnel • 

« 

I2U1 

c-nr 

SCO 

3CS 

3-02 

3-07 


3-OC 

4' 11 


Peptoniber 

« 

B.0 

6-20 

■1-Ct 

C-34 

6-02 


n*d5 

271 

4-4C 

Total ik KitAEtr AfOKriti. 

IIB-Bi 

•JfifiO 

2ICI 


JPt'IC 

IS 01 

1C'18 

— 

ISiS 

18-21 


Octal or . 


020 

vot 

003 

Oil? 

0-00 

Pa« 

0-17 

O-OC 

0-07 


Norember 


OCO 

0-3 1 


Oil 

OJC 

0-33 

B 

• •• 

019 

Oabi , 

Dfccmbur 


&1>5 


OCO 

OCS 

OCl 

0-4S 


0-11 

0&2 


.Ian nary 



1-23 

1-42 

1-02 

o-co 

083 


oso 

0-81 


February 


VST 

1-40 



trD5 

OCl 

j 3-10 


11>5 

• 

March « 

* 

052 

04? 

023 

0-35 

0 2r, 

052 

005 

0-22 

0-37 

Timt IK iUnt Mosina 

• 



4-60 



• Oft 

217 

205 

j 2 S3 


B 


Thf rainfall nt Dadiiptir lia* l>cni lnttftln<'Al in tl." »!atr* 
mml nbuT f lit way of «ijifwi» i« ; Imt vVa f |?«rf ' W** nnl. 
fc*»n inplmlff In wotkitu; out ll.c «r<in.;a (j|!tro« of tho 
Kninal d!*irirt. 

Tl:c nreMiiinmyliif: plan* of t! " Koiral dulrif" •’iow* t! o 
no'KinB* of t!.<> roc. riinn ilatlcpa icUel'iI. Imlri, Karra!, 
Mnoal: anil Mr.ana aro alonv; tlr l ino of canal 

* Km I. 


Irrltfatnl tract. Mnn'l'l, Jaln-ana and rcj;ai> ftltr th.i rain* 
falll’.CTtcaof tlieilrytra-ta nl.i.-li taro tccratly tfC-.ltril 
itrikMiieii. Ilic jo?, rJ: tif Jalirana anil I’cgin do net p> 
Vfl for l^(' »am* mi’ol cr f f TMrt .u the oi)>rr« do. tEo 
R.- uro' aopp'iVI niny 1" cor»Id'r-.| to f.oiily nrprrf*nt tb* 
ati'ptjo rainfall o( tbo dMrii'l wUbin l!.» irtJ(;.iti-i! itiv;*. 

3- fl) Ti 0 f,!OTC' t>ov.|i)s tbo I'loaity (>f tho |>o{ia|ation 
In tl r n-.rit »!,otrtj 0 nl bare b'Cn talra from tbr CVnisa 
I!cj.ori of I'.Ol. 


tlai-iap Hr df >!•{($• rf faptilathn {Crntut 1901 .) 
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Tlif fi|;nr« of dondly of rorulation forU.'rt'ial trri- 
pitpd tract aro not aTailallc l>nl tlie folliivinj* Sgnrn ciro 
aiui.r iilr.i of tlm canal irflfpttrd ttncl._ Tfco pciccoteKo of 
irrigitt'd area to tbo cultorabla area ii in— 

Karnal Tobtil • • ■ .So 

Pni'il' >l Tcbril . . . • W 

KaUbnlTcIwil * « , •IT* 

Tlic arcrasc tlcnulty of rural population jicr rioaro lullij 
of itTiijaloi ana la — 

Karnal Tcbail . • . • 1,3'* i 

VantTcATrWl, • • • W* 

KaitLaiTclnl. . . . l^JO. 


Tbo prc'cnl iril^.itrd area in tlif Kamal Trliril ini|;}tt |.f 
inrrmnJ by CO jar r*nt. nitbont toducitic Ibo ocitapa 
population ]vr irrii;nt>‘<I ajuire mile to !.•* than the pros- 
pon.n« {’anipa! Tol!«iI; an j, oimilarly tbo prcicnt iriisattil 
ana in tbo KAttl.al Ti-lirll inisbl bo jiicrraseil by CO por 
e.nl. Tl.o Tb.ani'-arTib*:! « not rouimandoil by tbo canal 
anil ba< not ll.rirfon' l'iyn constJcie'J. i'loai ibo figuiw 
pirpn, it may l»j ocncliulial ilmt Ibcrr i» no obataelc to ox- 
trnilini* irriRalinn in the Knnial and Knitbal Tol <il» ftmn 
fear ct araraity of poniiUtioo i altboupb it tnii«t lu ad- 
inittoJ if at th" fipurcs are nut vc»y oonvimlng, 

3. (aj TbOM may ^ctUsly be an uwilEcioncy uf eattU 
taited tu srcll-ltrigolion, but for an iorrtaie of cnnal 






















































Diagram of Rise and Fall of River Jumna. 

Average of 30 Years. 


















MINTJTES OE EVIDBNOB. 


SOI 


inigntion tlicro \ronld 1)6 no d^ifTioully oxperianced in tliin 
respceb The losi of cattio during Ihp liust famine irsa in 
this distriot nothing like so great ns elsewhere, and then is 
no reason to heiievo that the stoaks linve ran down. Farts 
nf.tliis district have for p'cars been grnxing cronnds And 
naturollj also the nurscrica for cattio for tho plow oud 
draught. 

3. {3) There are at jiroeent unlimited stores of old manare 
nt tho sites of every village in tho district. Mnnnrc is lint 
, sliglitiy used by the ngricultiirist. It is only in tho 
vicinity of tho toims ond iar^o villages that manure is to 
some extent used for <ia;/iisit and more vnlnabls ero|a. The 
high mounds of mannre nt most villages aro abundant 
testimony of tho vast storos in band. 

3. (4) TliO cnlturablc area in tho district is 2,?01 Fqnaro 
miles ont of a total area of 3,149 sqnnro mites [ace state- 
ment' in reply to Q 3. (J)]. The irricaied area is only 680 
tqunre miles, in other wiirds, 8C per tent, of the total area 
is- culturnblc and only 21 per cent, of this is irrigated. 
Also the eiiltivated are.a is '1,{'6S sqnnro miles or 05 per 
cent, of tho cniliirablc nren of tho dislriei. Tlicrc is a 
good held here fur expansion, but it. must be gradual. 
There is no immediate need for rapid prcgrei-s in this di*- 
Itiot, as a whole. Tliere are parts in (he Tlisiirs.aT ond 
Jinitiiai Tehsils, on tho other hand, which require early 
attention. 

3.(S) The river .Tnmna at Tajawnla supplies the Ens'ern 
and 'iVestern .Tuinna Canals, The Western Canal OflMials 
regulate the snwily_ lietwem the two canals. Tim En«tcm 
Csnal has a right to' jrd. and tho Wcsteni Can.al to ^rds of 
the available supply. Tlie full supply disclinrge of tho 
Eastern Canal is 1,700 ctifees, and that of the Wcsicin 
Canal 6,350 cneecs. When the river snpply is P.OoO rusccs 
and over, both canals can get full indent np to fnlt supply. 
Vfhen tiie river Hiipplv falls below 8,0.50 rusers and is still 
above SilfO ensces, the Eastern Canal continncs to draw 
hill indent np to full snpply, and tho balance goes to the 
Wc-slern ('anal, whatever may lie its indent. Whan the 
river snpply falls belnwS.lPO cnsei-s, the nvailnble nnpply is 
shared by hath canals according to tiio prescribed shares of 
Jrd and '5r^*< 

Tho diagram oeenmranying shows the riso and fall of 
the river Jumna at IlnlTini Kiind on tho average of SO 
years. From n di'elinrge table of tbc river supply nt 
JIatImi Kund tbo panges corresponding to tiio disenarges 
of 8,050 cnscea and 5|IM euacce, ,vro ]-l'3 and 12*85, respect- 
ively. These figures arc near ennngli for n general ' consi* 
deration of tiie question. Two red linca linro been drown 
on tbe diagram to show on the nrerayc the time when the 
changes in tho luethods of regnlation take place. It will 
be seen that tiie Esstern Canal can receive full supply from 
6th .Toly to 20th October or for 106 days in the year. 
Whereas the Western Canal ran receive fall anppir from 
2Stli .Inly to Cth Oelobcr or only for 7 1 day* in tho year. 
Presuming that tho TVcslorn Connl line fully ulilizea the 
avoilable snpidy in the river, thore remains on Ihenveiage 
gurplns water for, my, 70 dove from Ctli July caeli year. 

I have not liad time to plat a diagram showing the 
averaga snpply taken by tho Western Umal which might 
help to sliow it there bu any surplus ivaliT in tho river not 
alresdy iililiwal. These tvcrag.s ate hrlpfnl but cannot, 
clear the gronnd folly, ns there nro ye.irs when the river 
falls iitiicli hslow normal and during the B.tme years the 
denund li«c< and is not met. Again, there are wet years In 
wbiob Ibtrc is plenty of enrplos in the river but the demand 
is slaok. The following p.aTlieulaTs regarding Ihn past nine 
years will bo found intcrrstiiig and uscfnli 

189.5. 

Snpply was snfficient to moet the indents of holh canals 
ihrougliout the year. TIic ninxinium snpply drawn oil 
was — TYestem Jnmna Canal 4,351 onrecs, Eastern Jumna 
Ounal l,e97 ensces. 

1594. 

Supply was snfiirient to meet the indent* of both canals 
ihrcngliODl the year, The maximum snpply drawn off w.a* 
— TVestern Jnmua Canal G,M9 cusccs, Easiorn Jumna Canal 
1,6^ ousccs. 

1895. 

Supply was (ufllcienl In tbo spring to meet tbo indents 
of both canals. In the aiitiimn, aupply failed on 14th 
October when the indent of the W'ci.tcrn Jnmnn Canal 
was 6,017 eusoca and the indent of llio Easloni Jninna Csnal 
1,417 onsers. The maximum snnply_ drawn off wo* 7,C01 
cusses for both canals during tho ikarif^ 


1896. 

Snpply was inraffisient tbronghoiit tho spring until Isi 
July. In tho autumn, supply failed on tho 13th October 
when tho Western .Tnmna Canal indon*. was 6,178 cnsccs, 
.and tho Eastern Jumna Canal indent was 1,687 cnsocs. 
The maximnm drawn oQ by both canals in the kharif was 
7,95? ooscos. Tho river was very nnfavonrahlo for tho 
Weatem Jnmna Canal and a dofioiency of supply oeonrred 
in Angnst. Extensive hand* had to bo mado to force the 
supply to tho Western Head works. 

1897. 

Snpply was insnfileicnt throughout tho spring until I5lh 
Jnly, whoo tho indeiita wet* first met. In tho antnmn, the 
supply failed on tbo 14th October, when tho Western 
Jnmna Canal indent was 6,788 eusces, and tbe Eastern 
Jnmna Canal indent was 1,330 cnsccs. Tho maximnin 
snpply drawn oC by both ennuis in the kharif was 8,286 
cosoea. 

1898. 

Supply was inimflleient throughont tho spring until 1st 
July, when tbe indents were first met. In the autumn, the 
snpply failed on the Gih October when tho Western Jnmna 
Canal indent was 6,917 cnsccs, and tho Enbtem Jnmna 
Canal indent was 1,7.53 cnsccs. The maximnm supply 
drawn olTby both c-anais in the hharifmt 7,057 cnsccs. 

1809. 

Enpp'y was Inmificicnt thronghont the sming until 1st 
.Tune when tho indents were first met. In the autumn, the 
snpply fnilod on tbo 20tb Angnst whon tbo Western Jnmna 
Canal indent was 6,178 cusees and tho Eastern Jnmna Canal 
indent was 1.6S7 oubces. The iiiaximiiin snpply drawn oIT 
by both canals in tbo kharif,\tM 7,865 ensces. 

1000. 

Snpply overtook tho indents of both canals on 3rd April 
when the Western .Tnmna Canal indent was 8,415 ousccs, 
and the Knstem Jumna Canal indent was 1,648 ousccs. In 
tlio autumn, tho snpply was cqnnl to tho indents of both 
canals, and there was no failuro of snpply. The maximum 
supply drawn otT by botii canals in tbo khaiqf was 7,865 
ousccs. 

1901. 

In tbo spring tho demand was very slack, and there was 
sufOrient w.itcr in tbc river to meet the combined indents. 
In tbe ontiimn tbo supply was insufficient on the 11th 
Ortolier. Tho supply to tho Western Canal failed on the 
4t1i September when there was plenty in tbc river. It lias 
bean tho worst year for tho TVestom Canal since 1875 when 
the Hendworks were built. Exlcnsivo forcing bands were 
started early and the aupply in tho Western Canal was In 
defect thrunglioiit the antnmn. At one time the deficiency 
nmouiitod to 8,700 cnsccs, ond the avoriigo dcfieieiiey 
from Ord Septemher to llth October was nearly 1.500 
ousccs daily and thorraftor the river snpply was insnificient. 
In a year of Croat demand tho overage snpply leecircd by 
tho Westera Jnmna Canal woe about 4,850 cusccs, wbife 
the Eastern Jumna Canal was able to draw oD full stqiply, 
1,73.3 cusecs, until 20tli Novembor. 

Summing np, there appear to ho about 4 years in 10 whon 
the river supply is BiitCciGnt in tho spring to meet the 
indents of both esnnis, but on a general rule there is not 
muoh to spare in the river ot any time from Oelobcr to 
.Toly. 

The Western Canal hoe o maximnm kittry" discharge of 
6,360 cusecs and the winter supply is on tho average 2,300 
ciisec* or about 36 per cent, of the maximum kharif supply. 
This being so, there is nnt mncli scope for expusion even 
in tiie IrAarir unless tbc disproportion of snppty in tbe two . 
crops is^ still fnithrr inerensed. I think that the river ' 
supply 11 not favourable to any largo oxtonsions. In all 
tbero ore about 70 days in which an incrcaee of supply 
aigbl be obtainablo. 

8. (5) There is no obsleelc to extension of canal irrigstlon 
on aeronnt ot laek of enpital for tho initial expenditure. 
The expenditure Is incurred by tho owner and tiiol owners 
ot land in this distriet nro qnito prepared to borrow to meet ' 
the initial expenditure. 

3. (7) I'liere decs not appear to be any fear of cniianced- 
rent or n-venuo assessment in tho minds nf the people. 
As a genernt rule the people tako canal water freely. It is 
only when flow irrigation is difficult that any disinolinntion 
is shown to (akini; ennnl water, but ncrer from any. fear c£ 
enhancement of rents. 


Mr. S. 
Egerton 

Ennss. 
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3. (9} Extonsion* at irrigation in thii iistriet nro 
pmsible. Tho «npp1r is iioir nUaltr3 at tho rnto of SO por 
cent, to oiler pails of canni, and nt llio rote of niiont 30 per 
cent, of tbs puns eommanded arm to tho dry tracts, to 
the recent extoinious of Sirsa Uninab and Knrdak Uistribn* 
tarr. In rieiv of tho fnot thtil tboro nro largo (raots in llissar 
and Itobtak to vrhioh irrigntion shonld bo octendod, 1 thini: 
that fnclhor extensions in thisdistrint aliould not bo madeot 
resent. On the utbrr band t think that moro vraler oboald 
0 umdo available for oxtonsiona to tho nnproteeted dry 
tracto. Tnisoanbodone (n trro ways. Firsli by restricting 
the rnbi irrigation on this esnal to the Kliadti viilni;c< 
aoioo of whioh arn in this divislaot and tho rest in the Delhi 
division ; secondly, by rc'lricting the winter supply of 
tho Ea.toni J ntniia Canal. The first of Ihcso is a prorineiat 
question whieli 1 have no doubt tlie liae.il aorornmenl 
will, in due course, consider. The eccond means of angmont' 
ing Oie winter eiipply to this e.tnnl ie nil Impeilal quretion, 
and tho time is li^ for considering whnt can be done in 
this way, A revision of the shares of tlie tno canals of {vd 
and Jrds to lh« Kaslorn ond Wcaterr. Canals, respectively, 
■IiouM certainly bo tnken up. Prob.ibty tho best way of 
aconring a restiietion of sopply orthe Ea<lrm Jumna Canal 
would be to ‘ /alii ' for short periojs during low river. A 
beginning iiiiglit bs in.ido by running the Kastem Jiiinna 
Canal fully fur, say, 15 or 20 days in eaeli month from Octo- 
ber to June, wliencver the demand beounirs Veen onongli to 
rcqntro this nrianpcment. The additlnnal aopply tlins 
arcured rould go to tho dry tnolaon this canal. ThiswonlJ 
certainly be a better nrmngciiient ndminisimtivety for the 
Eastern Jumna Canal tiian the present : fnr, thero are, no 
doubt, greater advantages in running full for a ahoit time 
than in rnnntiig full time with n diminishing supply. 

I think tlist without aomc niigraenialian of ennply tiio 
presfiii state of the river anpply docs net p-rniii of any 
large extensions. It is poliiinillr iinwi'e tn cxlaml tno 
tnueh. lixteiision miy bring in Isrgc harvests in yeaix of 
normal rainfalt, bnt in ye its of dronght and cf oesnty 
rainfall, the } ield diinini-hcs and the ininda u( the cn'tira- 
tors nro distressed and tnmcil ngsinst the etnil adminis. 
tratioii. 1 bln c mil lm« be-n extended in rec-nt yeirs and 
more recently still, extensive rcinivlclling of distributaries 
has been catriid out. The people liave not yet scttlrd 
down to tlie new order of tilings, and, therefore, itwAuld he 
wise to conildi'r eirefiitl.r eirli exts'-nshm. An n inslter of 
fact the Canal AdniiniitMlioii is gtadusUy evuiving new 
jnctliods of setir.onilnsi distrihntion and ev-h atep tn the 
inareli ot progncs< svidens iho acop.< o( uscfiilncs.id tie 
esnnis. A eenroiidatioii id the cnndilimis nt the prei-'nl 
stage will but sttcngtbcn onr hands whrn tbs time i> iIps 
for tbc next more, 

0. In tills district the tenJenoy to nttmet cnlllvalori 
from tlie nnprolectcd Imctn to tlie irrigslMl areas is not 
very grrat. There is nln.uys n eerlsin Cow towards tbs 
irrigated traels, but thin is iisu.illy eou'ined I'l these 
enltlvaterl «lm hare marriage ri-lationx iiith thevrsidcnti 
of_ tbc favenred areso. Thus l^frre the Katdal. Jisjnr 
yislribntnry wos con-trurli j in dry vest*, eallirntors in 
tbelfaidak tract irorcsl eiihsr (lu to tlm Itanii Braiisb or 
tbs mere rreeutly conjlrottcJ Sir«a rr.i!ic!i. 

When the Clienab Canal was first ojiened for Irrigation 
and fliriv was spire water paised down to ronsolidate the 
partially esnsirnetcil banhaof incnmplcte biasiebes, enl- 
tivatois were nttrarted from the Jbang and Alontgemcry 
districts in large number. In tbsso eassu th< water was 
freo and tbs virgin soil needed little nttcoiien to i rnloee 
paying harveslo. A good instance of Ibis ocenrtvd In 1S9G 
on the Jbang Brancb of the Clienab Canal, where the enl- 
tivators of the Jheltira " Jlel " left tliclr estate* sndsvcnt tti 
for temporary irrigation on the Clienab Canal. Ihe Bopnty 
Commissioner of Jbang cumpUioed that the elTect of thit 
was to render it impotsible for him to recover his fluctnas 
ting rercnuc. 

IVo b»ic recently einverted the Chantnng Drainage, 
into a c,siia1, to bo anpplrmcnled in the Iherif whrn thero 
1 wntcr to spare from tlie nitss Branch, The cnllivatora 
of ibis (rnet evince a strong desire to gel eaml sraiir for 
both crops, wlierr.s9 tlior get it only in tlie ttarif. In 
years of ample tainfall, the demand for eansl water is 
slack, very sCii-k at present, and it is only in dry years llwl 
tho demand ii very strong and keen. Judged by this 
■tandard, it may be assumed Hint tho driitn for increased 
irtigalion focilitie. is not great at present. 

C.— Canals ia/ftni/len/ ytoir* 

12. Thero are two canals ot this class ; the Chantnng, 
conetcucted nnd managed by the Iirigatltin Uepanuieut 


and tbs Sntinli, eonstmetod and managed by tbs Dietiiet 
Board. 

TIii Chan/ang Carta!.— This canal is piimarily onppllcd 
by water obtained from tho Jlakshi, Chontiing_ and JTali 
Nadi, whioh nro hill torronts flowing intermittently m 
p.irla of tho Umhalh and Katnal districts. The supply if 
nnoertain and irregular. Arrangcroenta Imvo been made to 
enpplemenl the canal supply in tho Icharif only, when thero 
is sntpius water in the Westora Jiimnn Canal front tb» 
Sirsa Brnneh. In other Words this draiuage canal is an 
eseapo of tbo W estsm Jniunn Canal. 

Too dmlnago has been canalized and carried on to the 
ridge of tho tract. Distributaries hnvs been csnatrncted 
anti permanent outleia of largo r.apacity built. Tho diolri- 
biitinn eontoniiilstrs ntilizing 310 ensocs, wbilo flio canal 
itself is eanabic of discharging C03 ensccs, escApiog tbo 
siirptns. Tlie cnltlvatori have excavated irater eonrsea and 
tho supply is distributed to the land in tbo ordinary man- 
ner. 

In a year of ample rainfall tho canal needs little help 
from the Sirsa Utaneli. In vc.ats ot scanty rainfall or of 
drcnghl, the anpply is providsd from tho Biria Itrsneh for 
short periads nt longer or shorter iotorvals. On tbs otbrr 
band, in years of cxcss.ive rainfall sneh as IPOT, the supply 
jiavsingdnwn this cinal is exeessivi!. irrveping orcr tbo 
banks in a deep wide strong flood. 

The SartttU Canal . — This cnnnl was eonitmeted in 18S0 
and citsi'sinni leero mada in ISOS and ISOfl. The anpply 
is derived fr.'m the overflow of the Sanaa Jliil. ntar Pvhow, 
which in its turn rseeives the lirvij waters of the Ssrsiiti 
and Matknndn. both bill torrents rising in ilis Eewnliks 
in the Bmi'sUa distiicl. 

Di.lrihiitariss have been constmcled nnd ontleti built. 
The cutivls were first pul in tunporatlly j they have now 
in-eri built jwrmitisnlly. The w.itsr is conveyed to tho land 
by flew in lbs waual way, being di-tributed through water- 
Cf'Uraer. 

The s ippiy is n•IlalIy tnalntslnaJ from July to O;lobsr 
somi-timFs the canal flero in Jniii and iato into Xorember, 
Oemslonally also it flows in the spring. 


Hin following table will be fonnd to give nil known in* 
formation regarding tiir vubiine nnd duntl.i» ot supply g— 
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Tlia full d-signed eaj seity of this canal Is 4CC cns-vi, 
Jedging from thers*cord of 4 yvars, the esnnl gvts half 
sopply fcrnhs-it 3 menth', ir lu flow for about 4 cnont!.a 
Slid when it gvts full sopjly, it nrerflows sod isbrosebed in 
ssrcral piscM. Tlds jv-.lnls to the necesrity of regulating 
the Dow tif the terreiits that anpplr the c-anal. In n floed 
Tcir Ills IPOy it was estimstrd tlist Ike discharge of tho 
Markanda at Itir Bdlii-iJnibslla-Kalka railway rtosslng wax 
something liVe dO.OtXlrnsres and that of tho flinuli at in 
eruising on the same railway, stimelbing like 3.',/KK> eurees. 
1701100 these conditio.as it is diflieult to see how a canal like 
the Sariuti could escape damage. 

Jl. — Caa.alt tfeanliaueat /Totr. 

13. (I) The ordinary rain crops (hirnini) in tbc WffrjTara 
eeori« rice (xo.'is or CO dayj, bsjra, jownr, gnirara nnd 
cotton, and in tlie rali, gram, jow, t.arsoii and brira (mixed 
gram and barley). With the introdnelion ot irrigstion 
these crops have given place til tbo fulioiriog products ;io 
the l-Ann/l dlisn (rine rice, zlri}cbaTi, cotton, indigo, sngara 
cane, > cg*l.abli->, tobaere, niaiie and gardens, and in tbo 
rali, wheat, barley, gram, narsan, inothi, nnd mi-xri. Now 
the vnloe of a florani orep. taken all round, does not rise to 
over, say. Its. 13 per sere on tbo average ranging from Ba. S 
an aero 'for hoira to, say, Ra. 18 per aero for eoarxe rice. By 
crowing two irrigated erops the Y.ilne per acre might ea*ily 
be raised to Its. M or about 425 percent. ; for, rice nt Rs.^ 
mar be foilowed by grain at its. 23 an aiTe, rrehari Or bajrs 
nt Its 15 mny be followed br wheat at Rs.31 on aire, or 
Bznin coilon nt Rs 33 itiny be followed by mixed grain or 
birisT at its. 23 nn acre. 
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' 13. (S) Taking tlie nknro CBtimate o{ tko oTcrngo vnlno 
of a barani erop at Es. 12 por acre, the increase in valnc 
of tho prodneo hy irrigation might bo raised from 600 to 
1,000 per cent, by snbstituting inoio for less Tnlunblo crops. 
OnTdons are esumntod to bo \roTtb lie. 100 an pero nnd 
Bngnrcano is rained at Es, 120 an aero on tho Westcru 
Jumna Canal. 

IS. (3) (a) In a year nt amplo rainfall I take it that the 
barani erop would rnlno about Rs. 12 an acre, nnd that 
the increase in yield of irrigated crops wonid not bo abore 
tbo average, n'liieb is about 300 per cent, for n single erop | 
the rnlno of tbo irrigated ornps being, any. Its. 35 nn acre. 

ti) In a year of scanty roinfall tho barani erop wonid 
fall in Tolue to nn 8'anna crop or, say, Rs. G an acre. Tbo 
irTig.atcd crop wonid also sutFor to sou.e extent, Sny, 10 or 
16 per cent., nnd tho mine would drop from, soy, Rs. 35 an 
acre to Jls. SO nn acre. Tho resnlt wonid bo that tho irri* 
gated crop in n year of sranty rainfall wonid bo 600 per 
cent, better than thn bariini crop. 

(e) In a year of drongbt tlirre wonid be no barani erop 
and tlio irrigated crop wonid dimiiiisb in yield, tbougli not 
perhaps In vslse, as pricer rise in years of drongbt. The 
iocrease dee to inigatioii wonid l>e tiic enliro prudneo. 

1 1. (1) If the sopply rammenei’d too lute for tho sowing 
period of nny cr<‘p, tlirre wonid be no irrigated erop nt 
nil. The eiTect of any delay in comtncnectnent of supply 
is to U'.row baek tho einp, and n long delay might possiLly 
run it into the nest erop. The solving time of any crop 
ir.%y be dividel intii three nocqnni periods : 6r«l, the 
poTiod of early sowing, prcdccing nn citly crop net 
ulwnys llw I Cat ; sec-.milly. the peiinrl .if full erop. pro* 
during the crops of best va’nc ; nnd lastly, the yorind of Isie 
sewing, preduting scanty crop. If the eoinmenecmcnl of tlio 
supply were del lyrd beyond the lirel period, there Would bo 
no early crop* s tiio mine of the reiimining crops would not 
be eFeeiedi if tho tommeneement of the nipply were 
postponed to the end of tbo recond period, there would be 
no early cr.ip nnd no full crop j the arm of crop would 
bare ahnink considernbly, but Itievnlne of tho Kate cop 
would not have been efiect“d thcreLy •. If tbeeouunencement 
of supply wer-' postp iiied to tho end of the tliitd period of 
TJtrrmsl yrarf, there aould be no erop nt oil. 

The value of irrieation ns o cron prodneing ngenl_ is 
pruportignni to tho d< lay in commcnc* tm nt of *«pp!}, owing 
to the shrinkage of (he possihlii urea, but practically the 
value per aero of crop sown is nnsRrrtcd by tho lato com* 
mcnccraimt of supply. 

!■!. (2) Tlie too e.arlv cevtation of rnpply might mean tho 
Trlthering, more or less complete, tif tho cn'p. This 
is nioro serious tlian tho too late cumrocnccmont of the 
supply, os the loss of the town ciop includes the loss 
of grain sown nnd labour ojprnJed on sowing, etc. 
The vaino of iriigaiion is dlrcitly n'Jectcd by the c.srly 
cess.stion of the rnpply. _ Tlio Inst sos’.u crops would 
be Gist affected and, as the time of cersatiou approached tho 
end of the sowing perio'l, tlie full nnd early crops sueees- 
sirely. The rtitnii>ntl«n of valiio would follow tho following 
order — stunting of crops, shrinknge iu yield of groin, lots of 
all giain, indiffcrrnl fodder, cnmiilete lo-s of fodder. 

15. Ordinarily the ircigstion of this canal is not snpple. 
mented by Irrigation from wells. On cnnols of intenuit- 
teut Cow this is £ss»ntinl for mntnrlng tho rabi b.trve5l /own 
on one watering. Irrigating by wolls crops sown by irrig- 
ation frtiin the canal has been done in n few cn'ca on this 
canal, bnl the cases arc so few nnd the area so small that 
the question has not attracted more than passing notice. 

10. (1) I esliroatc that on tho nverogo in normal ycivrs on 
this canal thn value of tho pTudneu per irrigated area Is 
Its. dO, ily esliinnlo is givcti below. 1 have taken the 
principal crops nod have worked out the normal extent of 
cultivation of taeli kind of crop, and, having nllottcd normal 
rates for each kind of crop, 1 have ascertained tho averngo 
value of productien per ncro. 


CM,*. 

Arra 

TT ixnt. 
ITfOKn. 

lUtfl 

riT 

ftcro. 

Talar, 




Acres. 

Rs. 

Ri. 

VVlieat . 

• 

• 

42-0 

31 


Siignrcano • 


• 

11-3 

120 

• I,36C-0 

Cotton . . 

• 

« 

ll'O 

33 

8C3 0 

Gram • . 

• 


G-G 

20 

1300 

Rico 



00 

42 

210 0 


0 Punjab. 


Crop. 

Area 
per cent, 
grown. 

Bate 

per 

aero. 

Vtlns. 


Acres. 

.a 

Rs. 

Bnrloy .... 

2'8 

24 

67-2 

Indigo .... 

1-1 

CO 

6G-0 


0-C 

18 

JO'S 

ilnsnc .... 

0-0 

16 

9-0 

Gardens . • . 

0-3 

100 

SOO 

Miscellaneous . , 

18-8 

18 

338-4 

Totsl 

100 0 ■ 


4,003-4 


Its. 


Averngo rate per ncm . . . dO 

I estimate tho value of Garont crops to be on the averngo 
Rs. 12 per acre in this district. The eslimato hclow has been 
prcp.ir<^ in the fnllowing manner. Tho peroentngo area 
of the chief barani crops lias been obtoined from settlement 
rtporl* of this district, nnd are offered ns representing nor- 
mal rondltlons ; the rates per ncro bare been estimsted from 
tbe produce cstiuiatK of tho settlement reports and from the 
price* of noTn'.sl years. 


Crop. 

Area 

perernt. 

groirn. 

Bate 

pet 

acre. 

Vslae. 


Acres. 

Rs. 

Rs. 

Cotton . . . 

4-0 

16 

00-0 

Rice (coins) ... 

230 

18 

4140 

JtlAr • • a • 

24-0 

0 

2160 

JJsjm * • • • 

3-0 

8 

24-0 

Gram .... 

400 

10 

400 0 

* 

1-0 

10 

100 

Mixed .... 

60 

14 

700 

ToTAt 

loot) 

s*« 

1,1040 


B*. 

Average rale per ncro , , .12 

Tiio inerrarc in the total annual valuo of tho produce por 
ncro dno to the irrigation in normal years is (40—13) = 
Es. SS nccordiiig to the above estimotc. 

1C. (3) I cstimnto tiint in n year of drought tho nverngo 
valuu of produce per ncro irrigated is Rs. 38-8. l‘>om the 
revenno rcrort of tho Punjab Irrigfation Department fop 
188?-t*8, I have taken tbe percentage areas of crops 
grown. In llie rates for caob kind of crop, I have com- 
bined tbe rise of prices exhibited in tbo Knmnl district 
rrnsns report of 1001 with nn estimate of redaction of 
nnttarn, nnd have arrived ot certain fignres given in tho 
following tnble 


Crop. 

Ana 
per tent, 
groirn. 

Ttala 

per 

aere. 

Valae. 




Aotcs. 

Kbs 

Rs. 

Wheil . 

• 

« • 

SOO 

30 

1,080-0 

Ptigarcsne 

• 

• 

00 

100 

000-0 

Colton . 

t 

• 

20-0 

33 

COO-0 

Oram . 

• 

« • 

6-0 

26 

126-0 

Rieo 

« 

• 

7-0 

40 

280-0 

liartpy , 

• 

« • 

1-7 

26 

42-6 

Indigo . 


• • 

6*0 

CO 

800-0 

Parson * 


* • 

07 

20 

14'0 

Maanr . 


« • 

06 

16 

8-0 

Gardens 

• 

• • 

0-3 

100 

300 

Mhicellanoous 

• 

• a 

20-8 

20 

416 0 


Total 

100-0 

... 

3.865-6 


Rs. As. 

Average rato per acre . . 88 8 

In n year of drought tbo barani crop may fall tn nil, 
bnt supposo it is a Ite. 0*4*0 crop, tbo value per aero would, 
bo (V) = 

2 R 
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Hence the inercDso In the lolnl nnniial valae of the pr^ 
dues per nere due to irrication in a year of droapht is 
^Sg.g_4)=Be. 3>l-8 Hceordinfr to the abovo eetimaie. 

It is difficult to arrire at any but approximate figures, for 
in a year of aeveru drought there may he a considerable 
amount ot nnreeognized “ J^araha " or short ptoduop, while 
at the same time the priors may not rise in the same pro* 
portion. “ Kaiala ” may ho more or leas local while pciees 
vary with the produoe of tho world and the distance &um 
markets. 

17. (1) TIte enltirntor pays to Government for irrigation 
from the Western Inuna Canal on tho average a water 
rate of Bs. 3*8, whioh is nboot Us. 3'5 in the iharif and 
Bs. 2‘3 in tho rahi. This is paid on the actnal area irri* 
gated. 

17. (2) The oultiratoT pays to the owner of the land either 
f th to jrd tho produce as a batai rate or for irrigated land 
from Bs. 4*6 to Bs. 0-2 per aero. TIio more osnal rates are < 
j-th of producr, or Its. 4-0 per acre. The cash rates are just 
double of what IS paid for barani land. The enhanced rents 
for irrigated hind aie paid tor the area actnalty irrigated, 
as a rulc.^ Some owners, however, make no dificreneo if 
the land is trrigatod or not during the year. This occurs 
rarely. 

17. (3) The cnltivater pays to Goremineni tho owners' 
rate, which amoniits to about Bs. 1'2 for both crops, or for 
tho hharff Us. 1‘6 and rali Be. 1*0 per acre on tho average. 
This rale is paid on the area actnalty irrigated. In addition 
to the eocupicre' rate and owncra’ rate, the euUitator also 
myt the looal eesees known as tateai, which is about 
Bs. 0*20 per acre on tho arernga paid on the area actnally 
irrigated. 

17. (4) There are no private eaiinls in this district, tho 
owners of which pay royalty to Governuiont. 

18. Tho cost of constrnotiiig the watercourse with all 
bridges, eto, and bringing the water to tho field is homo 
hy the landlord, and amunnts in the first instance to 
Bs. 0.8-0 per aero on the average. The cost of preparing 
tho lainl for irrigation is borne by tho tenant. Tons in thu 
ease of jnngic land tu be broken up for the fust time, the 
tenant cuts doivn the trees, jungle, etc., and keeps all this 
in lien of coat and troiibro taken to clear the land. On 
the other hand, the tenant gives §rd in place of }tb of tho 
piodoca owing, it is aaid, to the higher produotivo value 
of virgin soil, ft is diffioulc to soy whnt the nverago cost 
of preparing the land for irrigation amounts to. Tho 
tenant chiefly puts his own labour into it. 

19. Begarding the evils that sprung from oxccsrivs Irri- 
gation and tiic damngo that reunited to tlie people and the 
soil of this district in the old dot s of this canm, I would 
invite uttention to paragraphs 139 to 170 of Air. Ibhetsou’s 
report on tho settlement of tiio Karnnl district.^ Since 
then the e.inol lias been rc-nligncd below Indrt, distribu- 
taries have been rc-aligned, various extensions have reduced 
the supply going to tho older water-logged traets, the dis- 
trihut.iries have been remodelled with a vivir to diminish 
eeneentrated irrigation, and drainages iiave been opened up. 
The general result is that the condition of the people and 
soil has been giudually improving. An independent proof 
of the improving onndiiion of the unter.Ioggcd tracts will 
he found in the fact that inanza Fhurlak, wlikh refused to 
have any canal water 20 years ago, has since 1898 asked 
for and received a limited supply of cannl water. Fhurlak 
is one of tho villages given in page 774 of Air. Ibhotsnn's 
report referred to above. Tliero arc still some tiacls in 
manxas Dndlana, Baholi, ond Sitana, where from sail 
oflloresccnco the land has hevn eomplctely thrown out of 
oultivntion. In my opinion, nothing oaii be done for these 
tracts. Elsewhere, by the re-alignment of the ranal and by 
tho opening np of the drains, the old evils are aow gtadn- 
ally diminishing. In more recent times (since 1893} other 
p,iTts_ of the district have become wnterdogged from per. 
eolation and arrested drainage. After tho Sins Braneh 
waa opened, the canal supply was raised from.tlio Head ot 
Tajawali (Ambiilla district! to Indri. Later on the Sirsa 
Braneh began to silt np, and the supply in the main canal 
above Indri was gradnallj raised in order to supi ly the Sirsa 
Braneh. This resulted m waier-h>gi;ing in the Khadri to 
cast ot the canal. Khadri diaine were opened out in 1896, 
and the result has been most sutisfuetory. Along tho 
right bank of tho canal between tho Bangnr Bliandn and 
the canal, swamping resulted from taitiug the cannl supply 
for the Sirsa Biniieh. 'Iho remedy applied has been te 
ailt up the swamps and raise tlie sniface of the ground np 
to csniil fnll supply. A good deal hss already been dono 
in this way, a lot remains to bo done, the pi oecss is in 
progress and not yet completed. Another xemedy bus been 
to cut olf the bandi in the old serpentiuo courso of the 


canal and thus rednee the water snrfaee levels ahnve ilie 
loops out OB'. This remedv does not appear to mo to be of 
permanent value. The fall in water surface in the main 
canal is very severe, ranging from near Dadupur to 
near luari. The soil through which the canal passes 
'is sandy. When a loop is eut off, tlie efl'eet is to lower 
tho water surfaoc above tho out-off. This iucreoses tho 
water surface slope and also tends to increase the erosion of 
the canal bed and hanke. The natural tendcni^ of the 
canal with sneh severe slopes is to flatten its surface slope by 
lengthening its ehannei, and 'ouiting off n loop in one 
pliiee causes the eaniil to giaduaily out out a loop for itself 
someivbeio else. This is what is actually taking place. 
The notion is slow but aure- The best lemody is to silt up 
the low ground and raise it above the level at whioh it 
remains a permanent swamp. The best remedy of atl would 
be to re-align the main canal from Badnpur to Indri. The 
effect of this wonld bs a permanent remedy of all swamp- 
ing, water-Irgging, and disease. This question is certainly 
one that needs oonsideration and especially if it is dceincd 
desirable to augment -the kbarif supply of this canal or 
foniid possible tu increase the winter supplv by restricting 
the supply to tbe Eastern Jumna Canal during the period of 
low river. The loss bv absorption on tho main canal is eon- 
sideinblc, and miioh of this might be saved by a high level 
eanal in hotter soil than the present sandy tract in whicb 
the canal rnns. 

According to the remodelling of the distribularics, the 
high and dry traets of the Bangnr and Kardak have been 
aliotled a supply equal to^ irrigating 30 per cent, of tho 
grass coiumandeu are.!. This is as high a pcicentage os 
might well bo allowed as long as manuro is not used by tho 
agrienltnrist. On tho other hand, the supply allotted to 
the old irrigation by remodelling has been fixed at 46 to 60 
per cent, of the onmmniidcd area. This is a reduction on 
the aetnal irrigated percentage. There is no doubt that a 
certain amount of xestriotion in the anpply in the rabi 
shonid be eiTeetcd in the JCbadir villages, as even the supply, 
ns limited under the Tcmodelling systen., will is time pro- 
dnoe swampy conditions. 

Aly experience of draining irrigated lands goes to show 
that the drains are most hcucfioinl. 1 have seen tho drains 
in this district in what might be called a succe-ssion of 
dry ye.m ; how the drains would act in a suceeesion of wet 
years I eannot from experience say. _ They ore at present 
very effeelive, and thie year all the jhilicand swampa have 
been tun dry by our drams. Tbe drains mu<!t Tcduce 
swamping in any year, though not so effectually as they 
hare done this year. 

20* Tiio maintenance of tho canal and distributaries of 
the 170810™ Jnmna Cannl is paid for by Guvernment. 
Tho work is dono by contract. In some cases the cultiva- 
tors and owners have assisted Government in the rapid 
elcaraaeo of ailt, hut all work so done has hem paid for by 
Governmont at tho usual rotes current in the division for 
SDch work. 

The maintenance of wnf erconrars Is effected hy tiio cnlti- 
vator. Tho enstom of the district is for the owner to 
stand ail expenses of bringing the water to tho field ; the 
snbscqacDt labnur of icreping the channel clear of silt, 
reiniring the hanks, eto., for tbn year or _ erop devolves on 
the caltlvator. When a tenant fails to assist in tho ucces- 
Fury clearance, the owner pays a fine of 4 annas in 
behalf of the tenant and recovers the' nmonnt by a grain 
equivalent when the crop is eat. There is a goud deal of 
‘give and take ' in tlie enrrent custom of tho people, and a 
good deal of consideration is shown, when for good reasons, 
sickness, etc., the tenant is unable to assist in the silt cieai- 
oncc. The system worka well, and no legislation is at 
present needed, i do not remember a single eomplaint 
against tho arTangemonia made hy the people, and I think 
that a system whioh the people work so well requires no 
assistance from ns. 

21. The only private canal in tbe district is the Sarsnii, 
and it is not one of eontinnons flow. Tho canal was con- 
structed and is worked and maintained by iho District Board . 
The only 'trouble that bas arisen from the construction of 
this cannl is a doim set up by tbe Batiala State that certain 
'villages have tberoby been deprived of flood water from tho 
Sarsnti stream. Government have nut taken over tho 
management of this esnak 

22. There is tho Markanda canal projcol, which tho Bis* 
xiet Board was once anxious to take np. The effect of tho 
Baniiti Canal and the resulls of its working aro fairly well 
known now. Tho conditions of the Markanda project 
would be abont the same. The eonstrnction might be con- 
sidered. The District Board wonld rcqniro professional 
advice, and this might be given by Governm'eat free. 
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Statement giving parlieulara of wella in the Karnal distriet. 


Tsiia. 

Eab-tnet. 

Arengo depth 
of eprlog 
iraterlercl 

Id wclIe* 

Xatuss ov 8ir»£T 
&FBXPGB OB FeBCO* 
ZaLTXOXr. 

Avenige 
eoit of 
eoaitrae* 

tlODo 

Avenge 
dtmtion 
or life of 
weD. 

Venner In 
uhleh infer 
la QBuallv 
llftade 

Id ordlnaxj 
leBn. 

In dry 
jean. 



Feat. 




Bs. 

• Years. 



KBAsm 

Indri . 

5 to 151 




r 300 


r 






Chic^ 

Chie^ 

1 



Persian 


Karnal 

12 to 20 

a 

pcrcola- 

pcrcola*' 

<{ 300 

;• 76. 


wheel and 





tion. 

tion. 

1 



bucket. 


Fanipat 

16 to 25j 




L 350 

J 

L 


Katli > 

Tbanesar 

20 lo son 




{■ 350 

1 


Wheel and 





Springs 

Springs 


ISM 


hneket. 


Kaithal 

30 to 60^ 




t 400 

J 


Bucket . 

Kaebae 

Karnal . 

30 to 60' 




r 450 





Kaithal 

60 to 116 




I 600 







. 

Springs 

Springs 

•! 




Bakoas 

Indri . 

20 to 25 




1 400 



Bucket ■ 


Kaithal 

120 to 160, 




1.1,000 





Panipnt 

30 to 60 


Springs 

Chiefly 


76, 







and ■per- 

spriners. 









colatioo. 







Arengo 

area 

ftttaefaed 
to or com* 
msoded by 
a well. 


Acres. 


ATcroge 
area Irri- 
gated In 
one year. 


llEUiltKI. 


Acres. 


ySO to 40 1C to 20, 


10 to IE 
10 to 15 
f 10 to 16 

xn 

■{ 10 to 15{ 
XU 
L 8 to lo: 


8 

0 

8 to 10 

8 to 10 


This statrinrnt has 
been complied from 
the rcfrlfltcr of well 
nraenrcmenle In this 
dlrleltin. from spc. 
cinl enqniriosv from 
cettlomont roports, 
and from porsonnl 
koowledpe. On the 
plan of the dlslrlet 
aoeompanrlof* Ihle. 
nolo will be found 
marked the Tlllapen. 
tho wella of which 
hare been eeleeted 
for Ineloslon in this 
Btatemcnt. 


Mr.Jt. 

Xger/on. 

Fanes. 


34. (1) In the foregoing stniejncBt I Litre given the 
aromge depth of spring level in jiprmnnont trclls, Tho 
depth of tvnter varies from 20 to 30 feet in the wells, as the 
wells, to he permnnent, have to go down to tho | iin» ’ or 
spring level ohtainod in bine sand. The depths increase as 
one goes westward from tho river Jnmna. 

(2) There is no inarkod tendency for the wells to run dry. 
The wells arc tsorc or leas saline in Koithal, Nardalc, and 
Hangar. The Khadir wells and also the wells along tho old 
canal lines aro fed by percolation. 

(3) Tho cost of constmotion given in the foregoing 
statement is for wells worked by a single hneket or wheel, 
which ore from 7 to 8 * feet in dinmetcr* 'Wells from 11 
to 12 feet in diameter coat proportionally more. 

(4) It ie diflicolt to Cx the avenige life or duration of a 
well. Eomctiince a well gives ont or falls in in a few years, 
others go on for cencrationa. Some old wells, 300 or 400 
years old, are still to bs seen in good condition. In one or 
two instances wells from inferior mortar or fanlty construo- 
tion hove failed in a few years. 

(6) Tho Persian wheel is naed in tho Ehadir and parts of 
the Tbnncsar Naili, hot generally throughout tho district 
tho hneket nr efiaras is nsod, 

(G) Some of tho wells to depths^ of GO or 70 feet are 
worked occasionally, but generally irrigation from wells 
is confined to depths np to GO feet. In Bangar and 
Nardnk the areas attached lo wells are small. 

(7) I am informed that the wells about Karnal irrigate 
abont 20 acres annually. In the Karnal Nardak I am told, 
that the area is alnut half this. 1 know that the area is 
still less in some plaoes. 

35. 1 liave no figures to assist me in estimating the 
extent of increase in value of produeo from well irrigation. 
The supply of water from a well is not so plentiful as canal 
water nsually is. Two crops can and nre grown, chiefly 
when the water is within 30 feet of tho snrroce. Bice is not 
grown from well water, but oil other crops ore. High 
class cultivation, ci: , gnidcn vegetables and sugarcane, 
greatly inorcascs tho value of this cliiss of irrigatlun, 

' In years of ample rainfall the valnc of well>irrigated crops 
is in every way equal to canal-irrigated crops. In dry 
years the crops lose in vnlno, first, in diminished fodder and 
lighter gram, then in loss of gram and finally in loss of 
fodder even, ns the drought continues and the cattle die off. 
This only oceurs in severo famines. In dry years tho difii- 
eulty is to keep the cattle alive or even up to the mark. 

3G. (1) I have no figures of the exact areas of well- 
irrigated crops. In a normal tonn_ of year I shonld say 
that the average valne per aero of this kind of cnltivation 
0 Punjab. 


is abont 90 per cent, of oanni irrigated crops. I havo olse- 
whero above cstimatod the valne of canal-irrigated orop 
at Bs. 40 an noro on the average. Hence well-irrigated 
crops wonld ho Rs. 36 an sore. Ae the avomge value of 
larani crops has been estimated at Ks. 13 an acre, the 
approximate uiorcaso in the total annual value of the pro- 
dnee per acre due to well irrigation would bo Rs. (86 — 121= 
Rs. 24 in normal years. 

(2) In n year of drooglit there may be no well-irrigated 
crops. But assuming tliat the well-irrigated crop drops to 
a 12-anna crop_ while the larani ocops drop to a d-anna crop, 
the increase in the total annual value of the produce 
per acre in years of drought due lo well irrigation would be 
t35x$—12xi=27— 3)=Rs, 24, or the same as in ordinary 
years. 

37. (1) Tho enltivator works the well, and for tho use of 
well and land pays to tho owner the same rates as for canal 
land, viz., itb to ird batai or from Rs. 4-C to Rs. 9-2 per 
Bore. This payment is on the actual area cultivated. 

(2) The owner pays Government an enhancement of 
revenue for well-irrigated land at the rate of Re. 1-8 per 
oore on tho fall area commanded by and attached to the 
well. 

38. (1) Ho serious difneultice are onconntered in finding 
a eupply of water. In the uplands the water is more or 
less Buine. 

(2) Besides the nsnal difBcnlties of well-sinking, thero 
is one difUcnlty of construotinn pconliar to the locality. 
In Kbadri and along tho old oanal wells have to bo 
sunk through one or two layers of percolation water 
until they top the lum or spring. Near Karnal very 
frequently the well sticks in clay after hoving passed the 
first percolation layer. Thie renders well sinking very 
costly. I am not aware that any assistance has been offered 
in the shape of expert ndvioe, trial borings, or tho loan of 
boring tools. "Whore wells ore needed for cnltivation, thiy 
are so near ono another that expert advice is not needed. 
As B matter of fact, very frequently the local wcll-sinkor 
knows more than tho professional Civil Engineer. "VVe tried 
to sink a well in the Mundri compound on the Sirsa Braneh. 
We had to abandon it, ae onr oshahlishmcnt had got it too 
crooked and cracked to get right. About two years ago I 
called in the local well-sinker, and he undertook to dig up 
the abandoned well, dig a hole right down to water anrface, 
and begin tho well from there. Ho did it. Fortunately 
there wos no intermediate percolation layer ; but ho did 
what Oovemment engineers had given up. I do not think 
wo^can generally go in for advising in tliis matter. If we 
trained on officer ond gave him opportniiities of acquiring 
experience in well-sinking, tlion Government might step 
in and give advice. Unless wo had sound advice to offer, 
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we shonid brinj? discredit on outselres. The man wio bns 
to ray £ot the well will not 'bo happy if things go wr<mg, 
and it certainly will bo no oonsolntion to him Jo know that 
nn engineer otherwise eminent in his profession had given 
him advice. Bighlly or wrongly, the engineer would bo 
blamed. 

39. I am not in favonr of tho constmction by Govern- 
ment of wells in band which is private property. It is not 
the well that produces crops, but tho working of the well. 
After making tho well, how nro wo to oneute its being 
worked F There is an old proverb that one man may bring 
a horse to the water, but a tlionsand cannot mako mm 
drink. I am not prepared to say that tho people would be 
stubborn, but what I wish to say is that wo have not 
the power to have tho wells worked. Self-interest, if it 
existed, would induce tho owner to sink his own 
Tho custom of the district is for the cultivator to find the 
bnllooks, the owner may help him with money occasionally, 
but it is tho tenant who inns all tho risk. Is the tenant 
in this district strong enough to work wells over and above 
tho present number F I doubt it. If Government eon- 
structed wells free of cost, it would probably help tho 


people, bnt then'the owner, the wealthy man, would come 
in for a share of gratnitons aid. Ho docs not need this 
help. 170 might encourage and stimulate the demand for 
wells by lighter assessments on new wells in unprotected 
areas and even grant loans freely on reduced interest and no 
interest at all; bnt the actual constmction of a well by 
Government shonid not be undertaken without the express 
request of tho owner. 

do. Temporary wells are used in tho Khedir and part of 
tho Naili tiacts. In some villages the snh-soil is too loose 
to admit of temporary wells hclng sunk, and at host they 
only last for one crop, very nhen failing when most rcqiiiredL 
In a year of drought 1 should give free grants or tho cost 
of digging, after tie well had been sunk, and not charge 
tho wet rate for well irrigation. I'einpornry wells cost 
ahont Ks. 10. Lika nil wril irrigation, tompoiary wells 
rcqniro bnllooks to dmw tho water. In years of drought 
tho bnlloeks, liko tho policemen, arc absent when wanted. 
In dry years, toa, tho supply of water is deficient and some- 
times absent. As a protection against drought, temporary 
wells are not very enconraging. 


(28) Mr. 3. .1. JiIiJin*tT,M.I.O.E., Superintending Engineer, Western Jnmna Canal Cirolo. 


I. Preliminarjf. Freviout state of eoimfry.— Tho 
country dependant on tho older portions of tho Western 
Jnmna Canal has always snfforod from water-logging. 

Tho extent to whioh this evil prevailed in tho early dare 
osjeltwr of Kernel Dli- of th® CMial need not now be 
trict of issa-sl, rages SOS to described: a referenoo to the Die- 
®‘a«ci«e.r of Delhi I>l.i.lel trict Gnrctteers noted on margin 
otisss-si. paces 7 <o 10, IS will Buluce. 
and 10, SO to 3a. 

II. Worh already dane. jlfore rtpuiVei?.— Since then 
the canal and its distribiitarirs have been rc-nligncd and 
numerous drains dug, and lately the ontlele have been re- 
modelled. All this work has greatly improved tho state of 
affairs, but still inoro needs to he done. 

III. Deseriptiou af papers and /lant note sulmitted . — 
I put np a map * of certain parte of the Kamal and Delhi 
distriets, which shows tho depth of tho sub-soil water tshlo 
below tho snrfaee of the ground. I also pnt up a statement 
(Appendix A) showing tho percentage of tho eultnrnblo 
commanded area whim is irrigable and has been irrigated, 
and I also attach a statement (Appendix B) showing tho 
rainfall over tho water-logged traots in the caily and later 
rabi. 

lY. Plan shows the depth brtaa ground surface of the 
subsoil water table. — Turning first lo tho map,* I havo 
shown on it by contours the arras in which the depth below 
surface of grnnnd of tho sub-soil water is 10, 16, 20, and 25 
feet, and it will be seen that in almost tlic whole of the 
area served by the rania ennni and the Delhi Bmneh the 
sub-soil woteris within 15 feet of the gronndsatfacr, whilst 
in largo areas in tho dagadliri, Kiirnal. ]'anip.st, and 
Sonepnt Teh-ils the enb-soil water is within 10 feet of the 
gronnd surface. 

V. Appendix A shows that eery little well irrigation 
is done. — The table in Appendix A showa tliat, although 
the water surfaco in wells is so near the ground snrfnoo, 
yet out of a total of GS5,0S6 acres cnminanded in the four 
tehsils enneemed in tho Kamnl and Delhi districts, only 
22,121 acres or 3'2 per cent, is well irrigated, whilst in the 
Sonepat and Delhi tehsils, if we deduct tho unenltnrnUo 
land, wo find that out of 207,880 acres of onlturablc laud 
commanded by the canal, only 5,812 aon-s or 2'8 per cent, 
is irrigated by wells. I do not work out tho similar per- 
centogo for the Knrnal and Pniiipat tehsils, heesnse 1 do 
not think it possible that nearly half the commanded area 
in Kama! and nearly one-third of it in I'nnipat can bo 
nncultnrabln as shown in the settlement statistics. I, 
bovcTor, compare the proportion of well land to total rom- 
numded area in these two tehsils with tho similar proportions 
for Delhi and Sonepat tehsils, and I find tliat the propor- 
tion is about twice as great, and I theteforo feel true that 
I am right in saying thst the percentage of well irrigation 
to cuUuinhIe commanded area is in the Karnal and Panipat 
tehsils about G per cent., and in tho Sonepnt and Delhi 
tehsils 2'8 per cent. 

This is an exfiaordinniy slate of affairs, and shows how 
completely the enltivators have ahaudoned all other means 
of irrigation for canal water. 


VI. IThe tree remedy. — All the water wo ponr into this 
traot is allowed lo remain, soaking tho soil nnd gradually 
raising tho subsoil water plane, whereas tho irne remedy 
is to atop tho supply at certain seasons of the year and to 
draw np Bomo of toe surplus spring water by well-irriga- 
tion. , 


YII. But this table fnriher showa ns that the percent- 

Appeoai. A nl» sbov. aue of commanded oullurable area 
thftt the rtTtmii to (column 6J ^iiich has been im» 

in tbe 3 years 

means of canal valer. 1600-1900 is- 

In the Karnal tehsil - , -35 per cent. 

,* „ Ponipat ,, , , , 46 ,, ,, 

„ ,, Delhi „ • « • *17 „ ,, 

»» ,1 Sonepat , -JO ,, ,, 

whilst in tome yc.irs this percentage rises to 38, 40, CO, and 
•12 in the respeolivo tehsils. 

If these are tho peroentages for whole tehsils, the vilingo 
pei-oenLago must be anything from 75 to 1(X), and it is 
abundantly ovidont that the whole of this tract is greatly 
over-irrigated. 

Vni. Summary of present esndilions and theremedv 
proposedr—l find tiicn that, in the nreaa colonred green in 
tho map,* tho subsoil water is so near the gronnd onr- 
fnea as to he n source, in many loc.alitn s, nf niibealtbines;, 
that the tract w grc.-vtly over-irrigated with canal water, 
ond thot tho vilbigers hive completely neglected the only 
rational remedy for wiitcr-lngging, viz., well irrigation. 
1 therefore propnse to out off the ribi supply except for 
one watering before sowiegs as lias been done in similar 
trsetn on tho Bari Doab, Glriiind, and Ciiennb Canals. 

K. The proposals are feasible.— To show that this is 
perfectly feasible, let us ciiinp.-irc the Western Jnmna tract 
with the tract on the Sirhiiid Canal, which has only lately 
been treated in this way. 


. jiain/aii or me similar 


iial % • avMira teen (rss. 

Cano/a— 'Iho Sirhind Cnnul arci'v JifS round the rnfiifiiU 
stations of Bui and Akhara, and thenvorngo rainfoll at 
these stations up to tho end of 1898-09 (tho latest figures 
1 have got) is — 


At Bill early rabi . 

,, „ loto „ . 
At Akhara early rabi 
I, „ lalo „ 


3'78 1 0^ fi years, 

g-egj Average of 16 years. 


Now I pnt np a statement (Appendix B) showing tho 
rainfall of all tlio Western dniann C.iniil stations in tbo 
area under considerntion. from nhieh it will be oecn that 
the average rainfall hero is — 

In tho early rabi 0-97 

„ „ late . . • • , 2*28 


so that the conditions ns to raininll arc almost identical, 
whilst the depth of subsoil wotor in the Sirhind tract is, 1 
beliove, from 10 to 25 feet, whereas in the AVestern Jnuiiia 
tract it is from 8 to 16 feet only; so thot there is no 
reason why the rule which has done so much good on other 
canals shonid not work cqniillv well here. 


* Nov printed. 
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XI. Sugarcane is the onlg Icharif crop that will he 
affected, and. treatment of this crop in similar areas of 
Sari Soah eanaU — It must bo remernWred that only 
onoh crops will bo aiFeotcd as now take water from nbont 
the 15th October to ahont the 31st Mareb, so that all tbs 
high class kharif crops, snob ns ootton, indigo, rico, and 
maiso, will not be affected ; only sugarcane will lequire 
special treatment. 

. IThe nTC.t under sngnreano on tbo Bari Doab Canal is very 
laigo, bot no tronble is oxperieiioed there in matoring iu 
" As a rale, this crop requires fivo waterings * at the times 
slated on tbo margin ; but if a field bo sown early in the 
year, it will frequently tiiko a sixth naibring. 

This table shows that by arranging to give eano a good 
watering late in Soptembor only one more wetting will ho 
required to mature it abont tbo 1st to loth Norember. 
Ihi<i is whnt' is regularly done on the Bnri Doab Canal : 
tbc cnltiTators mnko their sowings more or less simulta* 
neonsly, and the last waterings aro given wlien the distrl- 
bntaries are opened abont let Koramber for rabi sowings. 

• XII. Recommendation. — I thorofore advise that the dis- 
tribniaries supplying water to the tract coloured green 
in tbo map f be gazetted os special clasi distrihutaries, and 
that they bo onlv opened for one watering for sowing to 
‘ rahi crops, which wonld therefore bo a'sersed at the 
specially low mio of Be l-S per oerc for flow irrigation. 

XIII. Consideration of details of the scheme. — If the 
proposal thns made in general terms be accepted, the follow- 
ing details will require eon<idcMtioa : — 

(a) TTdofe dislribuling systems must he elosed, and 
net parts only. — The order wfll have to he made 
applirablo to compicto distribntarj systems, and 
not topirts of systems, and theicrars the wholo 
of thcKarnal, .loshi, MadLanda, Israna, Uhains- 
wall, J on, and Bowana systems will Imre to bo 
elosod, althongh small portions of each of them 
travetss arras in which the depth of water is 
slightly mots than 16 frst from the ground. 
These areas, however, are so small that they can 
well be neglected, especially ns they are situated 
within tho 25 feet water line. 

(&} Special eonsiderations affecting QangaioU, 
Siraspiir, and Pai Sistributaries . — ^Tlio 
Gangatoli, tbc Sirsmur, and the Poi diatribn- 
taries require moro detailed notice t— 

The two former supply the environs of Delhi and 
their gardens ; the property is very valuable, 
and tho irrigation consists to a great extent 
of vegetablo and fruit gardens. The same, 
however, can be said of Kanml, Gbaronnda, 
Pahipat, Sonepnt, or ony of tho other Inigo 
towns in this tract of country, and is a reason 
not for continuing nn injurious siipjily of 
canal water, but rather for aubstitating in its 
phieo a supply of well water. 

With reforeneo to the. Pai distributary, it will bo 
noticed that tho greater part of the irrigated 
nroa lies between the 16 and 30 feet contours, 
1-0 that this channel requires spxeinl considera- 
tion. It wonld be impossible to bring a 

*nnt far sawIncsbFlWKiilrt AsrII siidlGIb Msri Sndwslerinc between 
IMh May Slid Ifith Jnne ; 3id wstcrinr between ISili Jons and ICIb 
Ancert ; 4th walerlDK betnecn ISth Ansuit and 1st Oelober j Mb watei- 
lag between istti Uetuber and 1st Pccciaber. 

V Not printed. 


special supply for this potty dlstribntaiy i n jif,., j; j; 
tho bed bf snob a Isrgo channel ns tbo Delhi Mullaly, 
Branch, without enormous wastage, and we M.J.C.E. 
shall bsvo therefore to close this distributary __ 
also ill tbs rabi, bat 1 think it wonld be 
fair to add SO per cent, to tbo capacities of 
oil the ontlets in tho Bolina, Pai, and tfannti 
branches of this distributary, so that the 
areas lying ontside of the IS feot contour 
might bo amply onmpensatcd for tbs with- 
drawal of rabi sapplics. 

In this way the whole of the Delhi Brsneb can bo 
olossd after giving one watering for the sow- 
ings of tho rabi crops and for tbo matnring 
of tbo angaicano crops. 

(e) Date from which the changes should take 
tffeet. — Shonld my proposals bo ncoopted, wo 
shall farther have to consider from what date 
this ebnngo shonld tako affect. 

It will bo nrged that tbo villagers will rcqniro timo to 
aeenslom tbeinscivca tn tho new eondilions. This is true, 
and I would in addition draw special attention to the 
pancityof wells. There nro large aress under gardons 
tbronghont this tract which will require wells os a stand-by. 

It must, however, be remembered, on tho otlicr hand, that the 
wells will be very shallow ; each well oould be bnilt easily 
in a month ; so that time is net sneb nn important clement 
as the manor to make them with. Government, however, 
are prepared, I understand, to assist zamindnis with 
advanres, and I feel sure that were these changes sanc- 
tioned by (ioremmrnt, tbc distriot officers would see that 
those requiring temporary nssistanco got it. 

After inking into eonsidcration tbo less depth of the 
snb-snil wntar table and tbo greater porecutago of wells al- 
ready existing in the upper reaches of the oanel, 1 suggest 
that the distribntnrics taking ont nbovo Mnnak and 
supplying tbo upper parts of the wntor-logged tract might 
be gazetted ns spccisl olnss disiribntarios from tho 1st 
Octuber 1003, and those which supply the lower parts of 
tho water-logged tract Dom tho Delhi Brnnoh might be so 
gazetted from tbo 1st October 1003. 

XIV. Water thus saved will he a great boon to 
very dry tracts nowfreguentlj/ strieken with famine.— 
iihete is one moro aspect of this coso thot I mnst toneh 
npun. 

The list in appendix C gives tho names of the distribn- 
(nrics that wilt he closed daring tho virit after giving one 
watering for rabi sowings, if these proposnls be acoepted, 
and from it wo see that 1,800 ensecs of water will be 
liberated in the rabi reason tor nso in the dry tracts of 
Hissar, Bolitak, and possibly in Gnrgnon. 

Taking tho moderate duty of 120 acres per onscc, this 
wonld enable ns to irrigate 15(1,000 acres of new land ond 
to protcol from famine 4x160,000=624,000 acres or, say, 

1,000 square miles of now country. 

When I odd that tbo traots which would receive this 
supply nro thaso mnst linblo to famine of any in the 
Punjab, and that, as there is plenty of snare water in tho 
river for kharifcioj>\ these triiots would Lnvo a poronnial 
supply, and 1 think I linvo shown that tlio measures 
advocated in this report will not only benefit tho supar- 
saturated areas on tho older^ parts of the cnnnl, but will bo 
of tbo greatest help m keeping fn.iiine from the distriots of 
Bissnr, Bohtak, and perhaps parts of Gargaoii also. 
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. Budhn-KhoraDis-> 
tributary. 
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10 


DepAt, minor . 

Earnal Distribu*. 
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’ Old Knrnal 
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Bazida . • 
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Iter Distributary ." 

1 Old Joshi . 
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1 Distributary 
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1,300 ousecs 


Jdr. J. jr. . 
Mullaly, 


(29) Copy 'of a letter 2So, 2C0-6.D.i dated ISili Oetolier 1901, from S. Aaligar Ali, Esq,, B.A., Deputy CommiBsioner, 
Bisear, to T. Gordon 'Walker, Etq., C.S., CommiBsioncr nnd Superintondont, Delhi DiTision. 


Famine Froiteiitc TForit eoui/rueted during 

With reference to your circular No. 2'12, dated ICIh 
September 1901, on the above eubject, I hare the honour to 
state as folloirs. 

2. During the famine of 1S90'07 amall village tonks, 689 
in number, rrero crearated in all parts of the district, iilo'tt 
of these tanks hold leater suiSelcnt to meet the require- 
monts of the villages concetnod for a year and some for six 
months. 

Such village tanks have been found by exporicnoo to bo 
very useful, both for men and cattle, nnd the people vrcrc 
satisOed vrith this form of relief. 

As other larger works of public or permanent utility 
were not available, therefore the project of dicging out 
large tanks of n eizo of not less than 1,200— COO on the 
borocrs of three or four villoges was devised, so as to bo of 
common ueo to them nil, and 22 tanks of this kind were dug 
out in the various parts of the district. 


the latt twofaminee tn theJERttar ditlriei, 

Tlteso tanks have not proved so useful as they were S. Athgar 
thought to ho. Some of them are stated to ho dofcctivo in AH. 

soil, and vrater is absorbed rapidly even if a large quantity — 

wore received in them. It somotimes happens, howover, 
that after a few years the soil gets hardened and the water 
is no longer absorbed. In same of them rainy water docs 
not come in so plentifully from outeido as was expected at 
tlte timo of selecting the sites. There ore very few tanks 
which are expected to receive large quantity of water and 
ean bold it for n long time. Bnoh tanks can, no doubt, be 
very useful both for men nnd cattle, if largo supply of water 
is received in them, and it may last for a long time, hnt-for 
rrnvons staled above, ns well ns on account of scanty shaio 
of rain which this district generally receives, I am inclined 
to think that snob tanks cannot bo so useful as they are ex- 
pected to be. It may be noted that these large tanks can 
only bo used for supplying water to men and cattle, hut 
they cannot serve the purpose of irrigation. 

An extract from the Bevonno Assistant’s report is sub- 
mitted herewith for lofoTcnco.* 


(SO) Copy of n letter No. G2-G., dated 1*1 April 1002, from J. P. Thompson, Esq., Deputy Commissioner, Bohtak distnet, 
to T. Gordon Walker, £'eq.. Commissioner and'Soperintendent, Delhi Division. 


In referenee to eorrespoudonoe forwarded with your cir- 
cular endorsement No. 242, dated IGth September 1001, 1 
have tho honour to forward copy of a note compiled by 
Mr Boyd, Assistant Commissioner, from the reports of 
various ofiicials on tho snhjcot of the central tanks dug by 
famine labour in this district. 


Copy of notes on tanks dug by famine labour in the 
Bohtnk district. 

Tho tanks thus constructed ore : — 

Mokhra . 

Fir Bahand'Din . b Bohtak Tohsil. 

Uuhnldhan . .J 

Dhaproda . • Sampla „ 

Jllmrwas . .1 

Chhochakwas .j-JhaiJM •> 

With regard to tho first question — 

I, Have the tankoof impounding resctvoirsheld water to 
any reasonable extent ? 

The answer must ho negative. In tho rainy season of 
1900 Chhnehakwas tank was filled to overflowing. 

With regard to the other tanks, information is not 
forthcoming. 


In 1901 tho rains were scanty and not more than 2 
of water was collcotcd in any tank, while in three of them 
there was hardly any. No tank retained water for any 
time. Sand is nowhere in tho district for from the surface. 
Consequently in tho case of nil tho tanks tho bottom is 
sandy nnd unrotontivo, hut it is hoped that in time a layer 
of clay will form over tho bottom. This has already 
happened partially in Dnhnidhnn, where the surrounding 
country is entirely oompesod of sand hills. 

Further, exoept in tho south of Jhqjjnr Tohsil, tho'villago 
tanks ore impormeahlo, and so there would seem to bo 
reason for hoping that tho large tanks will bceome so. The 
spoil hanks also aro largely composed of sand, and, to 
prevent injury to tho bottoms by dotrition from the sides, 
kikar trees and sarkanda grass should he sown on the 
banks. 

The Fir Bilinud Din tank is farther handicapped by its 
position, wliioh deprives it of any fair supply of water unless 
from tho canal, while .the steepness of its banks prevents 
its being of muoh ueo for watering cattle. Unfortunately 
there is not room to flatten them out owing to tho want of 
waste land around. 

Tho Assistant Engineer depTccates any attempt to im* 
prove Dnhaldhan by eompletiog'its excavation, as ho con- 
siders it useless. 


ZTr. J. P. 
Thompson. 


Kct printeiL 










MINUTES OP EVIDENCE; 


witli a trcadth ot lO fMt. These oaaals, blanches, and tha 
iratowcnMes cost the State and the aominaers the snm of 
Bboul.10 hfche ef mpeeg every, year on account of their oina. 
vation and cKamneo. 

Till the year 1883;8i the number of the State canals was 
Tc^f email, for the rmr water which came in obnadnnee 
jmgated bj- inundations tracts to a far oil extent. But 
smoo that year when the Sirhind Canal was opened, followed 
by rther perennial canals, serious deercnselioa token piece 
in the waters of the river on this side of the country tellinir 
IiCBvlly upon the prosperity of the Babawalpnr Slate The 
people beinf! reduced in moans found Ihomsclvca utterly 
unable to keep their lands under cultivation. On tbo 
uppearanoe of this cmeiBcncy, tlio State undertook tbo 
I iwormp of the beds of the eiislioR canals and the eon- 
etrootins of now ones. These works, whiah have been elrenn- 
onsly carried on till now, have cost the State Trcasniytlo 
snm of Its. 18,8t,334-3.d, besides numerous expenses in* 
eprred by the seminiiars. 11 i« to be noted that, in spite of 
nil the eirorts, the remit has not been proportionate to tho 
erst. The present oniiu.aI nverapo of the irrigation is 
1.357,433 Hcha<, wbereas befoio the ot/ening of tho Sirhind 
C'lnai wbrnthe number of tl-e canals and branches was rot 
la'pe ns it is now tha aremge was 1..132,9SO biphas. T1 e 
reason of this is obriorr.. The Governnent perennial o.ana1$ 
fate so ir.nefi of tl>e water that with tbo exception et innn- 
daiim srt«on,Bt all other times tiie Fuiijab rivers havo only 
a ncninnl quantity of -anfer in their bed!. Tfce deloricrst- 
io:; ciTcrt ptodurea by tl.e Sirhind perennial carol on irri- 
jnticiii in tbo^Bshiwalpur State has been fnlly rccnided in 
a repert dated 14 th Octoluv lOO'i, submitted to the Super. 
iEienSmt, llahawalpnr State, with 'this otlire No. CSl' of 
mil October 1900. {A copy of tho repert is attached hero* 
with ae Anpcrdii A.) 

An the inundation canals ere owned by the .Slate, and 
there ir none constrected !•}• the remindars at their c.wn 
cJivt. 

The imsndatian canali in the Stslo serve for the eulliva- 
lioa of rail and hhavif eiopi. 


211 


'onstfMtion ef tho rognla- ^an 

•"" ""k *• jsa 

Thorie are largo tracts of high lends, for tho irriiration of ITdan. 

wh eh a« J’y '““delae, 

wDicfi ard ft fionroe of esponae* " 

(6) TTellt. 

B»l>arralpnr State is 
16,070, ef which 12,476 ere in working mder and tho 
remaining S,BM have fallen out of work. In lato years the 
iivor wator snfficed for the purposes of irrigaliT S the 
few wells,- bnUs owing to tbo 
*!■" Punjab pcronnisl cannls {ha livors 
t ““0“"* «f 'rater and. in spite of 

i« tho State, inigation wS. 
f* I a ®"'.'‘t'»f“'!tory oondition, tlie zemindars 
wem t m’ various cncoaragemcnts 

Z r.t' T»W, grant, wore frooly made, 

wrtbfn^/T being ruled to bo made by inetalmenls 
rrcm. i T F this ooncoasion, tho wolls were 

'raler-rnta for 13 years, and the 
“t half price. Bo that 

Svrn 8,B4,8D9-1-9 has been 

given out as fahavi advanee for new wolls. 


(21 Ilitf' Jtoods fraital), 

i. The riverain !ind< retire their irrigation mainly from 
the river floolp, wh*ch in ti'e scss'm of inundation ran over 
tirps tracts. Tec fiwjs, bc*idea irrigating the soil, bring it 
another ndvontatfe by improving its quality la virtce of tho 


improving its quality 

But cu account of tbo decrease of 


an-.tberndv>ntat7e b 

eili stjrcwn upon it. — .. -- — ... ...v ...... . v..- u 

rivir witerr. this natoral mntc" of ndrantagr is daily lessen, 
ingia Mpieitj. Before the openinB of the Sirhind Canal 
th"sveT.igf evicnt of the yearly area irrigated by river 
Cfftds wa' 1,0 JOBS 1 liigha', whoteaa the yearly average of 
the last f-ve years is 6.18,023 bigbav, which ehowi a fall of 
abiiit ene-third of the previous average, notwitlistandiog 
tho iic* tHt the means _'of_ itrigalinn has been gteatly 
lunllijilie'l cinto 1 883. An it is nnderstood tlint a wcir is to 
he ronstrscti-d ncrccs the Sutlej near Ketorepore, it may bn 
apprehend'^, that the riversin tracts of tbo State will Iki 
redncci to th.o verge of ruin. An instance of this already 
exists in the cute of riverain lauds of the llavi river. 


J Bsnetally 29 foot, while provione to 

Th, of the Pnnjab perennial canals it was 19 feet. 

IK wells on lands bordering tho rivet ere less deep. 

otli'iT r * . ® J"wer level, eome of them give water 

S q^ite dry'' twentyfonr, wlile some 

The averago cost per well in the State is Be. 400. 

‘ n H "S sowmg of nhieh ie done eon* 
sequent npori floods, is 40 Similorly tbo average 

oroa irrimtcd by weljs far from tho river, the tilling nnd 

bb^M water, \ 80 

e n whioh have neither the ndvantage 

of floods nor of the oanah irrigate J6 bigbes only” In 
years of drought the nvomgo fulfc by one-third. 

mppcnitl.. vrotHeg of th, wsU. 

. 1 . 2 .*' ®f "j'l® Hwt have fallen out of work is very 

laij^, and though thoni mny bo other roasone for wbioh the 
zcmindsre ere responsible, yot the chief reason is that before 
tbe ^Bingof tho Sirhmd Canal nil the wolls were com- 
platedinconsidomtionof the level of tho eprings at the 
time, and ns the spring water has now gone down, most of 

ITm-i*- - ‘®”’ V* The Formopore tVeir 

which is m eontcmnlation otTonlB reasons for still greater 
appreheiiBiOD, for the existing wolle will also bo rendered 
oikdeM in consequence of it. Tbo Bpringe of these wells nro 

«*' Stnto U loose. 

mizM Kith sand. Iho abnodanoe of river wator therefore 
qniokJy raises the springs, ond n decrease in tho former » 
speodily followed by a fall in tbo latter. 


(,?) Naftiral ci're.l-r. 

6, Tor purpofcs of irrigation, tho 8tate takes advantage of 
a few natural creeks tbrongh wliioh the water afttr running 
a cerbain length re-enters the river. 

Dniinp the flood season dams (Scnifs) oro raised in tho 
beds cf ibcso creek e et proiior eitoatkins. This moesaro 
helps in the euUirc.lion of tho rati cropc. 


(4) Eseepis, 

G. For the bniealSon of nplnnde near the bank of river 
and the be-ado of canals escapes have been eon,strnctrd at tho 
rivers, n.alural creeks nnd the canals with dno consideration 
of the level of tho lend. Thrao escapes supply walei 
during tho flood seossn nnd contTibutc towards the eulti* 
srstion of the volt crops. 


(fi) St^vlatart and Sandelat, 

7, The decrease of river woters has gradually been fnltnwcd 
by lowering of tho canal water. Tho State has tbereforo 
eanstrnctcd ymera rcgnlntors in the beds of the canals wliich 
facilitato the irrigation of the high lands. Tho dlstiibntion 
of water io conducted after the waratandi nyelcm, ond 
a special establishment of ISnnaif s nnd hliiabs has been 
10 Fnojab. 


(r) ifainr. 

i-i?>' "V™* * rniiileas country, and tbero is verr 

little of larant enltivation done. ^ 

,, pbolistan,'* though forming n major portion of 

tfto atate, IS in a waste condition, ns it is beyond tho renob 
of river water. By ocoasionni rains a littlo of i-lari/ oulliva- 
tion isdono and n very small amount of rovenno is realized 
on amount of this and the »o;yi prodiiot. Tho rovonuo of 
the btntc ontucly depends on tho prosperity of the '• Sindh '* 
tiMt, end if n further dcoresBO of river water takes place, 
Jw-l to the condition of 

t fanlistan, and the whole Stoto will become n scone of 
ae.mlation. 


11. During the famine of 1897 tho following relief works 
were opened i — 


(1) Kxcavation and clcaranco of canals. 

(2) Construction of wells. 

(3) Fablio Works. 

(-1) Itoad.mctalling. 

(6} Cutting of wood.faol. 


The total nraonnl provided for those worl 
Bs. 8,60,250-13.0, Outing the famine of 1899-1901 

Sr 


was 

relief 
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Shan \7orI:s :rero opened on a Iniger scale, and the amonnt pro* 
Stthttdar vided therefor ■was Bs. 8,40,2e8*3>l. 

^IXrsa Jlnd 

Fade Shan. 12. In the "Sindh "portion of the State no necessity 
arises for conshcneting tmhs, bnt in “ Cholistan *' sneh tanks 
eerro to hold rain srater. 1^60 there ate no rains, dronght 
prevails. This ciranmstance thercforo shows that the con* 
etmeting of tanks in " Cholistan " is also needless^ for when 
there are no rains there is no water in the tanks and there 
is no fodder for the oninuils and no food for men. Another 
towhack is that, if wider and deeper tanka be nndertaken, 
they eonid also he nseless, for if wafer stands therein for a 
considerable period of time it breeds germs which, when 
taken in water, prodnee a disease oalled Sana. In times 
of famine emigrants from the Bikaner and Jesalmer States 
come into Bshawalpnr tcrritoiy in very largo nnmhers, for 
whom the State provides means for snbsistence. !Fho 
Barhar therefore thinks it advisable that some relief work, 
like the constmetion of a canal, be opened in “Cholistan." 
This wiil bo nseful in two ways : it wilt condnee to the 
prosperity of that traot, and will moreover afford the 
famine-stricken emigrants employment near their homes. 


tooSs therefor tho Barhar prays that the Bopremi 
Qmrcinment may be pleased to eancrion a grant from thi 
Indian Peoplels Famine Trust. 

13. The State finds no necessity for framing programme- 

™ ^ i_n f’sforehand, for the famine'stricken peopk 

genetaUy appear in tho cold season, and at that time tni 
work of constraction and elenranco of canals and enttinp 
ol wood^nol for the railway is nnderiaken every year; and 
DKides these tarn fired works, several other works are also 
eet on foot for the oeeaalon, which snffidently provide fot 
the large number of these people. 

14. The f^ts recorded above clearly show that the 
dcereaie of river water has already aerionsly affected the 
prospenty of the State. If tho contemplated weir is con- 
tacted near Ferozepon and a perenniid canal drawn from 
tho river, a veiy largo portion of tho population of the 

naigrato to the Mntish land, and this part of 
the Blato will ho depopulated. The Jhelnm Canal is to he 
shortly opened ; this will take off most of the water formerly 
brought by the Jhelnm into tho Chenah. fSce ConneiVs 
Keport, dated 31sl January 1900, AppendixB.) 
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No. 034, dated 14th October 1900. 

. From — The Wizls of the Bahawaipni State, Baba* 
waipnr. 

To — Colonel L. J. H. Geet, C.S.I., Superin- 
tendent, B.-ihawaIpnr State, Simla. 

With Tcfercnec to yonr endorsement, dated 3rd Sepiom- 
hcr 1900, on tho Birector of Land Becords* letter, dated 
Slst .Angnst 19G0, I have tho bononr to snbmit herewith 
a report embodying parlicnlan showing the deteriorating 
effect produced by the Sirbiiid Perennial Canal on irrisation 
in the Bahawolpnr State, and to request for n due considera- 
tion being given to the interests of the State. 


A report thoainp lois far the protperity ef the SahateaU 
pur Slate rirerain territory hat been injured by the 
ronif ruction of the Sirhind jPerennial Canal. 

1 have very earefnlly gone tlirongh the eorrespondenee 
received with the Birector of Land Beeords, Ponjab's 
letter dated Slst August 1900, and am now in n position 
to express my views on tho subject under enquiry. 

Mr. Mnelcgan, Settlement Olfieer, MnltanV note dated 
8rd April 1900 contains statistics evidencing the deteriora- 
tion of the Lower Sutlej Const, duo to thq opening of tho 
Sirhind Canal. The Ilonanriible Mr. Wilson, in bis letter 
No. 924. d.atcd 14tb May 1900, has enlarged npon tho note 
of Mr. Moclogan and slated that tho injury pointed out 
therein is not confined to the Sirhind Canal, but can eqnaiiy 
bs niieged of oil the p-rennia] canals drawn from the 
Tarions rivers of the Fnnjah* In the ca«e of the Bavi it 
has been partienlarlj marked, as in winter ilo lower bed of 
that river becomes wholly dry. Further on he remarks as 
fallows ; '* Already a weir is being eonstrocted across the 
Jhelnm and another is projected across the Indns, and it it 
probable that, as time goes on, other weirs will be con- 
strncted across the Fnnjah Tivera at different points (there 
are already two across tho Bavi, and a second across the 
Sutlej has been talked ofj, and that, at no distant date, 
almost every drop of water that flows in tome of these 
river beds in tho void season will be diverted on to the 
nplande." 

In view of these and other liko considerntions, the 
Hononrabte Mr. Wilson leeommended that a general 
enquiry be instituted and the looil officers of the British 
districts concerned be asked to farnish information showing 
how far (1) tho area cultivated with the aid of river floods, 
(2) the area enitivated by means of ionndation rontl^ (S) 
tho area cultivated by means of wells ncov the river, have 
^en affected by the opening of the perennial canals. He 
has also hinted nt the desirability of inking tome measures 
to obviate or remedy the injuries of which the inhabitants 
of the riverain villages complain, or to mako some compen- 
sation for them. 

Of coarse the question has its own importanco with rela- 
tion to tho British districts, hnt with respect to tho 
Bahawalpnr State it is one pE vital importance involving in 
the issues the best of its interests. 

The injurious effects produced n^on the prosperity of tho 
pfhte by tbs opening of tbs Sirhind Canal have ,kcciriy 


been felt dating the last soveral years. The fact lias now 
and then been brought to the notice of the Government 
nnthorities. A few^months ago, when tho project of a 
the Sntlej near Ferozepnr was being commonly 
a , j n, Bahawalpnr JDarbar had in their report, 
dated Slst Jannniy 190 t (Appendix A), clearly pointed out 
tho dangers which threatened the wall-being of the Slate 
in cate of the canying ont of tho project. Bnt now that 
the qnestion of perennial ronals has been foimally raised 
and is subject to discussion, I take this opportunity of 
presenting the facts from the State point of view. Tho 
information to bo supplied naturally falls under two 
heads : — 

(1) how far the prosperity of the Bahawalpnr Slate has 

been affixed by the opening of the Sirhind 
Cinal and what efforts have been made and 
what expenses inenned to counteract itsbane- 
fnl eonseqaeneci f 

(2) what calamity will threaten the Stale if a new 

weir is constructed across the Sntlej and a now 
canal opened t 

PiEt I.— Hots far the protperity of the Bahamalpur 

State hat been affected by the Sirhind Canal. 

2. The physical featnres of the Bahawalpnr State, as 
represented on its map, show that its area is composed uf 
two distinctly different tracts. The tract nmning alone 
tbs Sutlej is called " Bindb," whereas tho tract that is 
really an extension of the Rajpntana desert and whicii 
extends alongside the " Sindh " (tact is called “ Cholisutu,” 

Sindh depends for its irrigation upon— 

(a) Cnnsis, (t) tailab or river floods, (c) wells. 

Cholistan has only one means of irrigation — the rains. 


Canalt. 

3. In the time of the old Saieabt of Bahawalpnr the 
State possessed only a few c.innls, and even these were not 
constructed on any principle, with inevitable conseqnence of 
an ill-supply of water. Under these ciicumstances, the 
icvenue of the State was of the most nncertain and iaade- 
qnatc nature. The real improvement of irrigation may he 
said to have began in the time of the British Agenev at 
B.ibawalpnv. Boring 1809 to 1870 camtln were drawn irom 
the river at almost all feasible points. When, on the 
Bceession of His Highness the late Sateab of Bahawalnnr, 
Colonel L. J. H. Grey, C.S.I., then Political 'Agent, 
retired from the administration of tbp State in 1S79, the 
system of irrigation bad been plnecd on a satisfnetory and 
usefnl footing. Tho improvements were, however, con- 
tinued on tho prinolples laid down by Colanel Grey. The 
State very generenily provided manyllacs of rupees, and tho 
zemindart also, who hod by that time come £> realize the 
advaafages of c.iDal irrigation, did not grndgo expenses for 
thopni^sc. The conssqncnce has been that there arent 
present 26 cannls drawn from the Sutlej only, whose 
maximum breadth is 120 feet and length 100 miles. (See 
paragraph 6, Conncil'e prooeedings, dated Slst January 
1900, attached as'AppcndIx B.) 
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4. The openUonB for tlio oonatrnotion of tha Eirliind 
Canal began an tbo year 1874i nnd it ms foraally opened 
in tbo year lB83*84t and aineo tbat very year the eSecta of 
tho deorcoso of natcr an tbo Iioaror Suiloj have been felt by 
tbe State. 

B. Water gango rcadinga near tbo Adnmmibnn Bridge. 

Tbe nTcmgc riso of tbe liror as entorod In tbe State re* 
« 07 i 1 b during fire years proidoni to tbo opening of tbe eanal 
•was as aander 

From April to Fnm Octefaer 


September* 


toUareh. 


1878*79 * 


• 

. 5-08 

1*23 

1879*80 . 


• 

. 4-21 

0-84 

1880*81 . 



. 3-76 

ri6 

16SI-S3 . 


■ 

. 4-67 

0-81 

1882*83 . 


• 

. 386 

078 

The zero being at 

■ 

. scs-s. 


The nvernge rise 
was as follosrs 

dunog the hat fire foniBi 

Tnsi April td 
Sfpt ember. 

1893-1900 

Prom Oeloler 
to Usreh. 

1895-96 . 



. 3-67 

0-33 

1896-07 . 



. 3'27 

0-43 

1897*98 , 



• S'33 

0-38 

1896-99 . 


• 

. 201 

1-31 

1890*1900 



- 1'07 

1-86 


Tile cximpatatiro deerease is aboirn by tbo rnbjoined 
table r— 


SeciiMi. 

r«o« Ann. r»o» OeraatB 




TO dBPTftUSlB. 


TO 

5 tASCU. 

lSPS-00 compared with lS7fl*70 


1-31 


1-50 

«• 

I* 

1S79.PO 


0-6 1 


IT 7 

FI 

ft 

16 y )-81 


0-22 


1-48 

FI 

a« 

1881*82 


I’l 


1-14 


ft 

1882*83 


0-31 


1-11 

1890*97 

ft 

1878*79 


1-81 


1*71 

»f 

•» 

Ih7C*fiO 


P-94 


1-32 

II 

l« 

1880-81 


0‘32 


1-C3 

ft 

II 

1881-82 


1’4 


l- 2 i> 

•t 

It 

1882-83 


0-59 


1-26 

.1607*93 

It 

1M8-70 


1-55 


1-01 

|« 

t» 

16711*80 


0 63 


l-"3 

II 

t» 

1680-81 


0-20 


1-53 

f| 

M 

1881*83 


1-14 


119 

I* 

Tt 

188-2*83 


033 


I'lO 

1898-99 

If 

1878-79 


3-07 


2-51 

ft 

If 

isro-bo 


0.0 


2-16 

ft 

If 

1860-81 


1-78 


2'4C 

II 

11 

1831*82 


2-00 


2-12 


«l 

1892-83 


1-80 


2 09 

1S99-19C0 

FI 

1978-79 


3-11 


3-09 

If 

II 

1879*80 


?- 6 i 


37 

IF 

IF 

1880-81 


2-12 


301 

If 

II 

189I-S2 


3-0 


2 67 

T» 

It 

IS82-S3 


2-18 


2-C4 

The above figuns 

show clearly lliat there ! 

ho 

hern a 


gMdiiai doerforo of iralir in the Lcm'rSallpj since the 
opening of Ibe Sirliind CanoU and that the deerfa-o of each 
year bas l>pen grcnlcr than tbat of the previona one. (llde 
Siatement Ko. I.) 

C. TIU conlinnid di.-ere3>c of renter was very roon followed 
by its ineritableconcninencce', tlie canals failed to ran at 
their proper fca.sor.«, the sawing of snperinr erope was 
rt-tatded, even tbn inferior crops eaficred for w.ant of nde- 
- 'ivafe enpply of wotw, f ho zrrrittdart began to do'ort their 
t'ouaen. To eonatemrt there erile as beet as it eonld, tbo 
Stall' bad to proride for new irrigation woihsi so that sinco 
1SS3 the snni of I’s. 15,98, 038-d*4 tins been eipendod on 
new norhr, t.r., tlie excavation of canals, cbnngc of beads, 
• construction of rluiecs, etc., os under • 

Bs. A.P. 

I'invid'd by the State as fmifad .1,1,12,0(19 4 7 
Advanced to thcrc)Rindar.i as falraoi 2,56,283 15 0 


Total . 15,08,983 4 4 


See Blotomonl Ko, II- 

7. The fall of the river water necessitated the lowering of 
the c,anai beds so ns to enable them to obtain eraronablo 
water. This ine,snt nn immenoo addition In the exponset. 
Tlio etatcincnl No. Ill ebowe tho expenses botno by tho 
semindart on oceount of tl>e construction of beads 
and eicaraoeo of canals during fire roars preceding 1883-81 
aaounting to Us. 13,75,Q10'(i'8, whereas since that year 

10 Pun jab. 


tbo omonnts bavo risen Tory high os shown by tbe following 
figures !— 

■ Us. A. P. 


1883*84— 1887-88 
1888*80— 1802*03 
1893-04—1897-98 
18DB-DD— 1809-1000 


17,27,671 6 9 
27,10,681 1 11 
84,13.677 14 7 
9.18,416 7 0 


£’Aa» 
Bahadur 
'Mirsa Jind 
VadeShanA 


Total . 87,70,340 18 3 

I 

The wntereonTses dug by the zemindar's provions to 
1883*84 cost them Us. 80,48.1, those dng snbsequently cost 
ibom Us, 86,867-0*5. Tbo total cost on nil beads, inclnd* 
ing Us. 86,367*0‘6 during tbo last 17 years, was 
Bs. 88,66,714*9*8. Tbo average cost for five years thus 
wns Us. 26,01,010*6*0, whicbl sbowa nn increase of 
Us. 11,09,301-10*10 over tbo amount (including cost of 
smtereonrses) for tho five years previous to tho opening of 
tho Sirhind Canal. This ineicate may be mainly attributed 
to tbe fall of water in the Lower Sntlej caused by the 
perennial canal in qncetion. 

The expenses on aeeonnl of the establishment maintained 
for tbe icgnlation of tbo water supply is over and above 
the nforteaid erpenses. 

8. The immense outlay on irrigation Improvements has 
not Iwcn aec'impanicd by a corresponding inerenso in tho 
extent of tbe nren irrigntod. Tlio nverogo area yearly 
irrigated during 1878*79 — 1882-83 wav 14,82,780 biffhas, 
whereas tho veariy nvemge b-tween 1804-96 and 1600*1900 
wns 13,87,437 bighas, showing a dccrcaso of 45.203 bighas. 
Sen Statement No. IV. 


9. In spile of tbo strrnnons efforts of tbn State to keep np 
efneieney of irrigation, many of tbo zemindars were redneod 
to poverty by faiinre of means, and to save them from 
rein tbo State bad to remit balances of tho rovonno demand 
to the extent of Us. 4,80,010*11*0. Sco Statement No. V. 

10. Before tho opening of tbo Sirhind Canal, tho Stnto 
inundation canals nsed to rnn in bfareb or April at tho 
latest, and enmo of them ran throngliont tho winter. Bat, 
under the prrsrnt ciroumitancee, they goncrolly mn in tho 
tenntb of dnne nnd dry up in winter. A enrefol consider- 
ation of the way in which tho State is maintaining its system 
of canolswill oonrincinglyshow tiint it is struggling against 
an ever inrreaaing misfertnno. A withdrawal of the efforts 
would mean a drcndfil eollapc, nnd yet the keeping up of 
them nlao is frnnght with disheartening difficulties, which 
require tho putting forth of entire resources. 

11. Another evil that has rcsnlted from tbo inadcqaacy 
of water supply is that tho rowing of snperior crops has 
been retarded. ThP'O crops do not get sufficient water in 
the beginning and have to remain almost dry near the stage 
of rU'cuing. For insLanro, in tho oaso of indigo crops wo 
see that before 1883-84 the area enItivnU’d every ve.ir wns 
56,200 bighas, whereas the nnnnal nTornge for tho Inst five 
year* of tho same clan of area was 18,200 bighas, which is 
oven less than ono*tliird of tbe former. (3so Statoment 
No. VI.) 

Other snperior crop*, like eoltoo, sugar-cane, cto., have 
also had similar fate. 

12. Tliore is yet another form in which tho areas hnvo 
sttfrered. Though tho beds of tho canals have been lowered 
and weirs erected scross tlirm nt mneb cost, yet it is found 
that the estates near the heads remain deprived of water. 

13. To remedy the evils rrsnlting from o general loss of 
irrigation and to provide for tho irrigation of the high lands 
and the areas at tiic tail of tho rannls, tho construction of 
dahanat nt tho herds ot wnterourscs nnd paggiis has 
iiren undertaken, for which tho cost, amounting to two Inos 
of ropers, has been homo by tho zemindars, and the snm of 
B*. 92 j9 11 ha* been ndvanced hy the Stnto to the poor 
zemindars. The Blato has also provided about one loo of 
rupees for tho constmolion of sluices to the canals, whioh 
are in the eourso of coustrnotion. 


Sailab or Biter Jloods, 

11. During the fivo years preceding tho year 1SS3*S4. 
tbe average extent of tlie yearly area inignted by river 
floods was 10, '10,98 1 biyfiai. Daring the Inst fivo yeiirs, 
however, the ye.irly average of sailab nroa wns 6,48,623 
bighas, tlio decre.isc being 3,02,311 bighas. This deereaso 
is simply cnonnouB, nnd when it is seen that tho construe' 
lion of one pcrcDiiI.al rnnni ho* thrown nearly one-half of tho 
Mifaftaroaontof enltivntioii, it 0.110 very easily ho concluded 
that the conntruoUon of any other ennat will bring utter 
desolation npon the riverain TiUagos of tho State. (State* 
nioui No, Vll.) 

3 p3 
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IS. Tie Geoeiel Bcpoit regaTding tic Ifelinah Oensl 
Sanadur project snlmitttd by tie Bxecatire BnnneeT, Slikarptir 
Canale, lo the Government of Bombay (nlieb forma part 
Fttat £han. of (ho correapondenca forirerded to the Snperintondent, 
~~ Balnvralpar State, by tbo Bonjab GoTommeiit, irith their 
letter No. 1162, dated 10th October 1900) hoa, in lita 
paragraph 11, a etaiement the pnrport of irhicb ia {hot 
from 1878 to 1880 the river ilooda have not oconrted in the 
Shilatpnr riverain traet, and that eince 1889 they havo 
appeared in very redneed volume, and therefore not saiE- 
oienlly beneficial. Thia docreaee {ia attributed to the con* 
Btruetion of a canal by the Bahairalpur State in 18S8. 

The atatement of the Exoantive Engineer ia apparently 
moat reliable, and fully bears out the fact of the decrease of 
river fioods mentioned in the pangrnpb above. This should 
be noticed that, when the excavation of ono inundatloa 
eanal tvith a width of 80 feet ia believed to have so ecrionely 
diminished the river fioode, it Is not diffionlt to sea that a 
diversion of the Lower Sutlej water by means of a weir 
will mean a sad dieaster to the State. 

IG. I may farther add that it would not be right to thinir 
that the Ferozepnr weir will alTcet only tho Lower Sutlej, 
and that the lower portion of the Stato dependent upon tho 
rest of the rivers will remain nnnficeted. The facta sddoeed 
by tho Bombay Government may hero bo citedas an insfaneo 
in support of this aasortion. Tho decroaeo of water re- 
marhod noon by the Bombay Government ia not mainly 
due to tne ronatraetion of tho State Canal, but ia ehiefiy 
owing to the Fnnjnb Goreminont Fercnaia] Canali^ ono of 
them being tbc Sirhind Canal. It is an undeniable fact that 
tbo divetsion of the Satlej water into the Sirhind Canal baa 
been ao projndtrial to tho interests ef the State, and, when 
another weir is laid aorom the stream (the confluent of 
Sutlej and Beae), tho lower portion of tbo atream will 
almost wholly lose in magnitude, nnd the lower Sindh also 
will proportionately toss in iia capacity of giving onl fioodt. 
The correspondeneo issued by the Bombay GovcinmCDt 
enpports this apprehensiou. 

17, The advaniagcB of tbo tailah are too well 
known to be desrribea. It ja_ tho most natural and the 
least expensive means of irrigation. It improree the soil 
with the silt it throws np. It condacea to tho plentifelncss 
of fodder and helps the growth of trees, which, besides 
adding to the hoaaty of Ihs (‘ountr{''8 aspect, are a consi* 
derahio souroe of income. The falling of the tailai dia- 
heartena the people, who leoro their homos for more pro* 
fitahle localities. The construction of wells on sooh areas is 
also risky. 


Irrisettion by aid tfKctU. 

18. Before the opening of the Sirhind Canal the arersgo 
extent of tho area irrigated during ooo year (the average 
being that of tho figures for five yents preceding 18SS-8-1) 
was 28,638 bighas, whereas tho yearly average for the 
period of tbo last fire years, 1893*01 to 1808-90, was 
11,639 biffioit wbiob shows a decre.-ue of 17,097 biyiat (see 
Statement No. 7111). This is dac lo the fact that the fall 
of tho river water baa a lowering cITect upon tho watera of 
the wells, which thus cease to supply snfiicicnt water and 
consequently full ont of work. The number of Stato wells 
that havo fallen ont of work owing to tho lo jurious etfest of 
the Sirhind Canal is 3,501. (Nee statement No. IX.) 

19. This ie also very generally seen that a decrease in the 
river water, besidea lowering tbo water in tho wells, em- 
bitters its taste. This wotcr, instead of doing good to the 
soil, spoils it and rendem it unfit for onttivation in the 
course of two or three j-eots. 

It should he noticed that tho depth of tho wels before 
the year 1883-84 was generolly 10 ft. (Statement] No. X), 
whereas at present it is 29 feet. (Statement No. XI.) 

20. Thongh there ore certain peculiar difiieaUias in tlio 
vay of advancing icrigation by means of wells, yet,as tho 
OSS of canal water has to he oompenested somehow or other, 
be semindart have all along been advised to sink new 
rells. Conseqnicnily since the seitioment of 1878 wells to 
he number of 3,416 have loon constniotcd (compare State* 


ment No. IX with Statement No. XI), tbo cost on account 
of them being Bg. 6,06463*6-6, as under 
Bs. A. P. 

ralnlaSTaoce . . . Bl.StB 1 > (See Statement No. XII) 

Cost pmvtSea tor bittie»ciIaSare6.1S, 0814 B ( Pitto Xlll) 

Toiii. s,ee,4i3 os '< 

These, and all finree in tho attsehed etatoments, havo been 
carofnlly verified. They will be found in the Annual Ad* 
ministration Beports submitted by the Babawalpnr State. 
MnicOTCT, to bring the State irrigation eystam on an 

extensive and perinanent footing, tal-aei advanee to tbo 
omonnt of Be. 8,00,000 has been sanctioned of which 6 
laes have already been ndranecd. The constmcllon of 

JLpi' • ^“‘’7 of “PPlicationa for 

to date is about 11 lacs of tnpeea, and a farther 

‘“J’® “this oeeonnt. 
this liberal scheme also depends upon 
the snffieiont supply of river and canal water, m withonS 
it too welis iriU bo of littlo adTantogOe 

Cbolitiait. 

23. Tho Bahawalpnr Slate is comparativelv a rainira* 
territory. The whole of th. ChoH.lan tmeg moaS 
about 40,00,000 aores, is a wide desert. The slight min 
that fal s on rare .oocaaions does little good to tho crops. 
The only incomo _ derived is that from tho tatii 
produce, no principal part of tho Slate from whidi 
most of Its income is derived is the Sindh tnet. And tha 

latter, u shown above, depends for its prosperity upon tho 
merSntloj. Any loss of water, tberefero, means to tbo 
prospenfy and depopulation of 
many of its thriving centres of habitation. I ba water of 
wells will torn bitter and tbns he unfit for tlie nse of men 
find aniniftls. 

23. The annoel tairbaXri incomo lo the Stato la 

Bo. 18,69-. _ This, too, will be injnrionely oOeeted by tho 
decrease of rirer waters. ^ 

Past U.-ne npynbnded tfficet cf the pnjceled ucir 
at Frresepur. 

24. Infteabo™ paragraphs I hsva tried to show tho 
efiorts tho SIttto hao had to make to counteract tho banefri 
infiaenM whieh Sirhind Canal haa had upon the general 
prosperity of tho Bahawalpur State, menmh hik W 
tho effect of a cand drawn from a point of tbe river so fat 
removed from Bahawalpnr, whst will bo its fate when a 
canal is dmwnlrom a point jnst above ib border, is not 
difficuU to sntmise. These epprehrnsions were oieariy 
delBilcd in the Conncil’s proceeding dated Slst Jannari 
lOOO (Appendix A), and 1 taho thia%p„rtn„i?y of Tnc? 
more requesting the favonr of a duo consideration fa its 
snbjcrt. In tho of tho Government, it ia possible that 
tho less of prosperity in ono part of ila territory may be earn* 
pensated by inereased prosperity in the other, but to the 
Stale a li^ is o loss and for ever. Any farther diverting of 
the Bntlej vratcr into a perennial canal is sure to dotmva 
the Babswslpnr Steto of tbe most of its means of faSg™ 
rion and to render it a. cheerlem os its neighhonring 
States of Bikanir and Jcsalmir. The fall from a Stato 
of long enjoyed plenty will be felt ail tho mere iconly. 

Tinder these oircnmstancce, the Bahawalpnr State, which 
pndes on its long history of deep loyalty fa the Government, 
le jnslificd in wting for a due consideration to ib interests 
which involvo the weihheing of its own and its people. 

23. As lbo_ object of tbe present enquiry ie only to ob- 
bin some estimate of tho extent of injury dune*' to tbo 
riverain Iraote, I think it out of plaoeto suggest any way 
of remedying the evil or componssfing tho less. Bntl bee 
to point ont once more tliat tbo reyennoof tho State, which 
is nearly 28 Inco of rapea, depends mainly upon its power 
and extent of utilising the water of tho rirer Sutlej, ' 

I farther venture to add that it is not a very nsefril 
MliCT to provide for the prosperity of a new tract at tho cost 
of a long established centre of cultivation. This chanring 
of the order, besidea raising seoisl inconveniences, rives 
birth to political dimenlties ns well, ° 
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SlaUment No. 1, shoeing rise and fall -of the river Sutlej during 1878-79-^1882-83 and 1895-96— ^hadur 

1899-1900. mreaJind 

— ^ VadeNhan. 


TaiH, 


18r8-79 
-1873-80 
1680-81 
18S1-S2 
JS82-83 

Total 

A»ia!;o 

1633-90 . 

1696-97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 

Total 


Arerago 


April. 


2-98 

1-11 

T25 

2-20 

1-C9 


llay. 


3-62 

1-50 

1- 84 

2- Cl 

rii 


9-23 10-01 


1*85 I 2-13 


Jnne. 


Jnlp. 


3-80 

309 

3- 47 

4- 08 
3-15 


0-67 

0-49 

6-69 

0-19 

6'G2 


Angnst. 


Bep- 

rembcr, 


8-76 

8-lS 

6-52 

c-oo 

0-71 


18-17 1 31-00 j 36-03 1 23-98 


4-80 

4-84 

4-02 

6-48 

4-84 


3-CS 1 C-33 1 7-21 4-80 


009 

0-30 

miRtiA. 

0-13 

0-17 

0-20 


T47 

1-01 

1-93 

0-23 

0-74 


3-03 

3-03 

310 

0-08 


4- 18 

5- 01 

6 - 21 


0-99 

6-86 

6-47 


3-57 ! 5-14 


2-03 ‘ 6-10 I 3-95 


0-23 


3-90 1 11-95 


005 


1-00 


0-78 


!39 


60S 

8-60 

4-30 

3-S9 

1-90 


23 07 


4-73 


29-40 ; 18-70 


! 6-88 I S-74 


Oetober. 


1*83 

1*06 

1-96 

1- 78 

2- 04 


9-27 


1-86 


1-48 

0- 74 

1 - 02 

0-28 

0 05 
minus. 


Xorember. 


Veecmber. 


1-26 

0- 63 

1 - 02 
0-68 
0-79 


1-01 

0-38 

0-59 

0-12 

054 


4-28 


080 


0-00 


2-07 


0-63 


0-58 


I minus, 

0-61 1 0-71 

minus minus, 

0- 42 I 0-09 
ntinita. I minus, 

1- 39 , 1-80 


minus, 

1-79 

minus. 


minus, 

q-71 

intnui. 


3-47 


4-30 4-49 

minus, minus. 


0-60 


0-86 

minus. 


1-90 

minus. 


January. 


0-90 

058 

0-5S 

0-03 

0-82 


2 96 


0-60 


TOl 

minus. 

0- 73- 
minus. 

1- 40 
minus. 

1-22 

minus. 

2- 60 
minus. 


1-92 

minus. 


4-88 

minus. 


Febmary. 


0-81 
0 01 

0- 76 

1- 80 
0-58 


4-51 


TOO 

minus, 

0- 35 
minus. 

0-21 

1- 70 
minus, 

1-80 

minus. 


6-66 

minus. 


1-01 

minus. 


Figorcs ahoning f.ill of lire rivor Sotloj during 1895*96 — 1899*1 900 -prlion compared 

1878-78—1882*83. 


March. 


1- 43 
0-78 

2- 03; 

0-93 

0-06 

minus. 


6-11 


1-02 


0-81 

minus. 

0-68 

minus. 

0-68 

mimu. 

2-02 

minus. 

2-22 

minus. 


6-31 

minus. 


1-36 


1-24 


1-80 


1-33 I 1-00 1-16 


1-72 


1-43 


1-97 


1-91 


1-28 
minus, 

with 


2-28 


Korz.—Tbe proposed itn> waa 368 * 6 . 
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* Xvit —since 1693*8) the amount of (ho csronilltmo bae booa as uudor Ua jl. 

]f PruvlilcU tty IhoStatoacindud ••••••««•,,, 13,13,699 4 

3. TfflrorliitlYaucO S/R,S38 Ifi 

Total . ISfiim 4 
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Sttb-siatemenf No. 8, showing Tahavi Advante granted for excavation of watereonrses, 

nnicbcr, | Hama ol the 7eir. | Amaant. | RauasEa. 

1 
2 

3 

4 

5 

6 

7 

8 
0 

10 
n 
12 

13 

14 

15 
IC 
17 
IS 
19 


Khan 

Bahadur 
ZRrsa Jiai 
Vade Khan. 





£18 



Total for tho nboTo fit* je»Ti 
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Z7i<tn 
Bahadur 
2Iirsa Jind 
Vade Khan. 


11 Pnajati. 










Kkan 

Bahadur . 
Jhtirsa Jind 
Tade Khan. 


INDIAN mStGATION COMUISSION; 
Statement Xo, 4, thoning area irrigated hy cauttlt. 


A««l. IBBIOITBO SIYOIB 1693*91. 


A«yi HiioiTBO srstHo 1605 00 to 1899.1000. 


1979*70. 

1870*EO. 

169041. 

1SS143. 

1962-83. 


Biebti. 

Biffhas. 

IllgllBI, 

iMgltae. 

1, <03,933 

I, <13,900 

1, <21,706 

1,330,338 

l,<35,7n) 



160S40. 

169047. 

BIghae. 

t|525.131 

Dlshu. 

1,325, <20 



statement No, B, shouiug lalanee of demand remitted. 


j 

Teat. 

Amonnt caoccllei!. 



Rj. A. r 

1 

1836 ■•••••• 

a,973?3 11 s 

2 

18S!* 

i«,cn;i 7 c 

3 

1890 to 1892 

2,S5,i21 6 4 


Toiai. 

4,Sl»,91C 11 0 



Statement No. G, thoteiug the ettltivalion of indigo erojil in the Uahavjatpur State. 


AroBDtBO TO ^XTTtBWtsr. 


K«tB« e! JTorJari. 


Micehin&l>Ad 
Kbnirpnr . 
Balmnalpar . 
Abnuidrnr . 
Klinnpur • 
Sadikabad 




] 13,020 J 

15,10!* ; 
12,118 I 
12,733 ' 
2,231 I 







Toisl. 

Arerare. 

BUba*. 


• B*gr.a». 

221 

8.065 



15, .150 


11,410 

6,180 

20,762 

20,090 

16,290 

t!,t>28 

19,072 


1,012 

6,350 


33,211 

1 

91,170 

... 


Statement No. 7, nhoteing the c-iilab area lelore and ({fter the opening of the Sirh ind Cana, 



lllgba«. Cighas. Biglias. 
297,520 6E0,i;J ;2?.,o7: 


Statement No. 8, thotoing area irrigtted ty meann of mella during 18'J3-IH to JS'J7.i)S ai compared 
icith the average area irrigated in the year JS73, 



DkTittB ro» TUB tk4» 1693*51 to 1657*0^ 


•2 1»>DI. 16MM. 16W-M. 1690-57, l£57.9rt. j Tolal, 


, . Am 1 b « 

ATcrarrpf gpiuemfiil D<creii« KBaittKi 

lire jean. o(i»79, crca«c. 


Dcer(‘nK0 lic» 
tween (he two 
ATcrnfCs. 
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Statemeni No. 9, ihowing number of wells fallen out of worh in the Bahawalpur State. 


Knmber. 

Kamo of iConfarl. 

Number ol 
wolle entered In 
tlie record of 
the last Settle- 
mont. 

Welle fallen 
out of 
work. 

Number of 
remaining 
vrelli* 

1 

llincliinabad 

• ■ 


070 

330 

337 

a 

IClmirpur . 

• • 


2,470 

868 

1,601 

3 

Bnliniralpur . 



1,788 

360 

1,438 

i. 

Alimndpnr 


• 

1,440 

405 

1,011 

s 

Rlbanjiur . 


• 

8,200 

403 

2,803 

e 

Sidikabad 


• 

2,165 

1,200 

010 



Total 

• 

11,813 

3,501 

8,210 


IlEsriBxa. 


- .Nhan 
jjaliadur. 
dlRrsa Jind 
' Fade Shan. 


S'ati'menl No. 10, slowing the depth of Kelli in Ihe BaJiatcalpnr Sia!c at the time of the Settlement 

ofisra-ro. 


' 1 



D^rrUa 


a 

Name of 

Nenb''r 

ol 

1 

10 fret t» 18 ' 
fenuri:) i 
feet ^n the < 
•TrTacCa j 

lA fe-t to r) 
ftft f*r W 
fc^ 4>u tbe 
Mtrcge. 

:i tcciioss ! 
fort or Si i 
feet on the 
afm;;c. 

SO feet to 30 
fict orZS 
feet on the 
nrerage. 

Bxitiaxi. 

1 

MiacliUiabcd . . . I 

cro 

311 

145 

• 125 

06 


fi 

Eliairpnr , • 

2.470 

830 

761 

4SS 

861 


8 

B.\bnR.'\1pnr , • • . | 

1.788 

1 

738 i 

j 

428 

303 

210 


4 

Abmacpnr . • . J 

1,140 

1 401 ! 

! 399 ; 

343 

SCO 


5 

iihatipnr • < « « i 

3,200 

1,020 I 

I 823 

797 

030 


0 

Sadikabad . • . • 

2,155 

705 1 

G7S 

387 

208 



Total 

11,913 

4,150 

3,200 

2,631 

1,870 



Mulliplied into . ' 


12J 

18 

23 

28 



Prodnet 

... 

01,673 

J 08,00.’) 

68,282 

03,012 

=2,21,200. 


i 

Dividcflb/ • | 

11,813 

1 

1 


• «. 

... 

=10 ft. nTcrage depth. 


Sfalem*nl No. 11, thnring the present number and depth of wells in the Bahawalpur State, 


1 

s 

3 



« 1 

T / 8 

0 

10 


1 » 

IS 

•T 

o 

f 

ts 

C 

7 

£ 

Name of ftsrdarf. 

1 




PirTH. 






^ 1 
1 ' 

S 

e 

a 

y; 

•n id « 

©iS 

— o.** 

fcSe 

,t3C C 

oii^u 

y: 

V •> «f 

r* c«R 

7 « a 
©2 * 
"©i •» y. 

or «. Cl 

«• «d.C 
• &'■ 

•7 o a 

ii fc 

Ag— C 

Sea.B 

«3 o£ 

*• y tr 

1-"- 

V w « 

rj ojs 
« ft*' 

m a* 
t-o o 

« cS 

0.2n a 

yi 

«.« ». o 
■nn OJS 

ff; 

•®2 f* 

nisS 

S6JS 

Se.- 

e-5s 

|£5fe 

b4 k e 
la DA 

fli 

t££& 

is-S 

5 0*3 g 

k e 

O DA 

• ft** 

■sSg 

g*a*» 

Ok^ . 

5® 

fe.-S 

=235 

1 

MloMiinsljad * 

i,m 

•S5 

309 

291 

ICG 

50 

0 

0 

11 

4 


m 

Khdrpar . > 

2,775 


03 

812 

417 

52 

71) 

32 

3 

... 


3 

llabnwali'Hr , 

1,S5I 

12 

3G1 

CG9 

1C9 

214 

CS 

12 

6 

4 


< 

Abnadpar • • 

2,015 


782 

890 

476 

C17 

211 

... 

... 

... 


r. 

Rbanr^r « • 

3,318 

2:b 

COS 

012 

723 

418 

381 


... 

... 


c 

fisdlUbvl . 

3,W9 

72 

UG 

1,235 

1,022 

350 

41 

... 


... 



Total Ko. 

15,229 

1,057 

3,SS9 

4,750 

3,218 

1,710 

BS 

53 

10 

8 



MnlMpUfd Into • 

... 

171 

23 

28 

33 

38 

43 

18 

SSI 

G5) 



Prodnet • 


18,1971 

82,617 

133,000 

10G,19l 

Cl, 980 

35,175 

2,511 

1,051) 

52 

<=441,810. 


Dlrlilcd 1.7 

15,229 



... 

M. 


... 

... 

... 

M. 

bSO feat .vino, 
depth. . 


11 Pan jab. 


2o2 
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Zhuit 


Fatie J^an. 


J 


Kardant. 


VSMI. 

fitioehinahad* 

Ebalrpnr. 

Bahamlpnr. 





Bs. A. P. 

B*. A. P. 

R*. A. P. 

1878-78 

• 

■ • 



*■■ ... A.. 


1873-80 

" 

• • 




•*• M* 

1880-81 

. 

t • 





lt81-83 


• 

• 

••• aas ete 

•e. ... M. 

■«S 

1882-83 

• • 

• • 


... -. ... 

M* *M ••• 

... 

Total for tbs fire yean 


... — «. 


••• ••• M* 

1883-83 

• « 

• • 


•» ••* .*• 

... ... ... 

- - 

1883-85 

• 

• • 


■■* 

.M 


1685-86 

t • 

• • 


••* *•■ *•* 

- ... 


1886-87 

• 

• « 



... 


1887-88 

• • 

• « 


300 0 0 

1,700 0 0 

MM 

1888-69 


• a 


17,261 1 8 

650 0 0 


188940 


• a 


1,300 0 0 


1,300 0 0 

1890-91 


a « 


•“ 


1,000 0 0 

1891-92 


a a 


■*e *■* ■« 


1,000 0 0 

189243 


a • 


300 0 0 

1,000 0 0 

1,100 0 0 

189343 


a « 


500 0 0 

700 0 0 

10,000 D 0 

Total for the eleren years 


19,851 1 0 

3,050 0 0 

15,100 0 0 

189345 

• • 

• • 

B 



1,100 0 0 

189546 

• « 

• • 

I 



2n) 0 0 

1890-87 

• • 

a • 

•1 

950 0 0 


2,500 0 0 

189793 

• • 

• « 

•1 

300 0 0 


500 D 0 

1898-99 


• - 

1 


WBipi 

se* tw 

Total for the fire years 

B 


6.300 0 0 

3,300 0 6 


Giiini Tom 

1 

21,211 1 9| 

10,356 0 0 

19,300 0 D 


Abmidpur. 


Etaanpnr. 


It*. A. P. 


rn 0 0 

2,255 0 0 


5D0 0 0 


3,i55 0 0 
950 0 0 
9,100 0 0 
2,800 0 0 
2,730 0 0 


J0,080 0 0 
93,535 0 0 


It*. A. p. 


1.216 0 0 
250 0 D 
900 0 0 
1,866 0 0 


100 0 0 

•M 

••• *■■ ••• 

900 0 0 

BSO 0 0 


1^59 0 0 


BOO 0 0 
1,350 0 0 
3,M7 0 0 
1,100 0 0 
1,000 0 0 


Badibabad, 


Ba. A. P. 


2,300 0 0 
850 
1,575 0 


0 0 


1.725 0 0 


700 0 
175 0 
1,510 0 
,320 0 


250 0 0 


2,055 0 


7,877 Jl 0 
11,093 0 0 


500 0 0 
300 0 0 
200 0 0 


1,000 0 0 


8,080 0 0 


Toiaa. 


Bl. A. P. 


3,516 0 0 
1,100 0 0 
1,975 0 0 


6,581 0 0 


800 0 0 
175 0 0 
-1,510 0 0 
320 0 .0 
2,100 0 0 
18,311 
3,900 
9,705 
1.000 
2,500 
11,050 


96,771 1 0 


9,150 0 0 
7,900 0 0 
12,727 0 0 
5,530 0 0 
1,200 0 0 


31,007 0 0 


83,369 1 9 


,*• V * uvtv** 

leelU iy the Zeiwndare. 


Tear, 

From 1878-79 to 1S82-83 
From 1883-84 to 1803-94 
From 1894-95 to 1898-99 

Total 


AmoGst, 

n«. A. p. 
1,83,609 10 0 
2,46,S00 0 0 
84,284 10 8 

6,12,084 4- 8 


APPENDIX B. 

Proceeding (jftie Council, Eahaicalpur Slate, regarding 
the proposed Ferozepur Weir, dated the 3Uf Janu- 
ary WOO. 

With reference to the Superintendent of the Bnhawalpnr 
State* memoinndnm, dated the 2-lth of An^at 1899, 
intimoting the posaibilit.r of tho ronstriiction <5 n weir ot 
Ferozepnr being eonctioned by the Punjab Govemmoot, we 
submit the folloiring remarhe regarding the effect of such o 
project upon Banawnlpur territory. 

^ PTojcct for irrigation of tho llontgomery and 
Multan distncte lying on tho right lianit of tho Sutlej by 
otetrnoting the flow of the river water to tho trnet* below 
the site of the weir, will allow for the- latter only the 
surplus TOter of the floodings ot July, August and Septem- 
ber, As this State territory lies far below Ferozepnr, it is 
ontof this sntplns water that it will hare to obtain its 
share. Sneh water will botli be too scanty to meet tho re- 
quirements of irrimtinn and too late for the oultirstion of 
certain crops. The sowings of indigo, sugarcane, rice, 
jftar, cotton, china, hangni, eaiounk, pepper, tobsoeo, 
melons, and malki nre generally eommenced iu April so as 
to ripen m October. The failure of timely irrigation would 
thus necessarily cause abandonment of the high class crops 
on whiobmn^ of the revenue depends. The cfiauniiisa 
water wonld be ntilised for the ntising of til and bajra 


S ^ y ’ ltfdTo ' renfrf '^ T ^'^'’^ r '«^ » 

.|;pori„r soil being unprovided t tt oTtiit 

or" ro? fceUowei ^^tSHtill’ oS 

M „, b , . terpU ";;: r , r " 

cnltlrntion is irrimifed bv the s 4 i 7 »? ® 

the notice of tho Gorernmen7 nnd T 

its interest. and to asfc consideration for 

C. By stating the'rovonne collected annnally in cash. 
-^•“^Disehdrffe, 

canal Jamfllini? wferenco nn Index map* of the 

alfords a clear ’’ herewith, which 

irrigation. “°^®r 


• Kot priated. 
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C. The mein ehftnnel of the Sntlej tnne for n'longth of 
S28 miles olung the State territotT', nndi after joiniog the 
Chepab, the joint stieam Qenrs 47 miles fnrtner before 
falling into the Indus. From this course of 276 niilee 2G 
canals hare been drawn. The following table gives n 
detail of the length and breadth of each canal and the 
amonnt of the area irrigated by their disoharge obtained 
during 1898'99 


& 

Ksme* 


m 

1 

fi 

1 

B 

tS 

CS 

.8 

a 

i 

e 

e 

tc 

e 

n 

JS 

& 

4S 

.B 

s 

e ». 

^ a 
-% 

iti 

E-b- 

... Q e 

B.SS 
e « 9 

1 

Nithr Sadikin Skat 
kiuh. 

- 

4S 

50 

908Q 

77,483 

2 

Fordwab 


112 1100 

2628-83 

202, aoB 

3 

Harsnkhwali . 


S 1 

20 I 

nCO‘57 

44,846 

4 

Unnlatwab • 


65 

60 

1027‘26 

164,181 

b 

Itaimwiib . 


38^ 

20 

S32b 

4.200 

G 

A hrrtnd wab 


IG 

:-0 

290 36 

22,420 

7 

Marnfwnh . 


19 

81 

117-71 

9,417 

8 

GiipnnwAli • 


15 

1C 

97-44 

OjOOo 

0 

Tolawah . 


18 

20 

130 G9 

10, .1.76 

10 

Hnsninwah . 


39 

35 

633 45 

4-1,696 

11 

Bnrucwah 


41 

7-1 

1404-48 

112,368 

12 

Babawalwnb, alias 
Qiitnbwah. 

27 

GO 

277-94 

22,235 

13 

hinbarakwah . 


10 

16 

63-58 

6.G86 

14 

Bafanw.ilwafa . 


21 

30 

298-51 

2.-1,861 

16 

Pirwnb . 

• 

10 

16 

129-78 

10,3-2 

43,253 

16 

Sultanwnli . 


29 

36 

5-10 CC 

17 

Fazniwab • 


10 

5»o 

78-20 

0,230 

18 

Mnharakwah . 


4 

io 

28-G6 

2,292 

10 

Bakhtwab . 


23 

3G 

456-95 

8G|566 

20 

Ban wall • 


34 

76 

363-53 

29,083 

21 

Firwnh . . 


9 

11 

4S-42 

.1,634 

21 

BIbnriwali • 


29 

60 

lOOi-05 

80,404 

23 

Minehinwah • 

« 

42 

160 

100r-2G 

152.581 

24 

Barneswah - 


43 

70 

1327-08 

106,214 

25 

Sadikwah 


44 

SO 

2G71-37 

213,710 

2C 

Uagganah • 


0** 

•id 

35 

435-82 

31,866 


Total bighat 


... 

... 


1,469,804 


It appears frnm the above detail that, notwithstanding 
the lowness of water, disuiinrge calculated to irricaie 
1,469,364 highas of land, at the rate ol 80 highatper cubic 
foot, woe obtained during 1898-99. 

B. — Girdanari. 

7. The Slate territory is divided into six iaidari* and 
the revenue is collected on a fixed asicssnicnt ai in British 
distriota. Similarly theic ore fiH/l-ae (circles) of PotirnWe 
and Oirdatrar Eanungot and the niintial jinttcar retains 
are prepared on the Girdatcarit. The following table, 
givina the area irrigated in each of the five l-ardaris noted 
below (Siidiknhad is left out, as it is iirigatcd |irini-ipally 
by the Indn.s water) and the average annual value of tho 
various orops in caoh, will show the three yenra' nyerogo 
amount cf the income yielded by the area under irriga- 
tion 


Tear, 

Aro&lrri* 

tratutl 

• 1 

Proi’rlclor'« 
Arenfrc a*i* • nnd 

tmalTAiuc } tenant's 

0 ^ cro}>v. ehbTe 

j i Pp^rti). 

1 Poo '‘tate 

1 ahare (cioA* 

1 »«l) 1 

j 


■ 

. 

Us. 1 iis. 

R«. 

1896-97 . 

10,16,705 

00.02,557 J 07,96,018 

22,63,639 

1897-98 . 

11,93 314 

1,01,230831 75,02,279 

' 1 \ 

23,30,769 

1893-99 . 

10,41,086 

81,19,602 ; 00,99, 7ul 

1 

1 20, 2.', 901 

Total . 

3-7,61,105 

( 

1 

2,73,03,197 2,04,78,898 

1 

1 

CS,2fk299 


The above details show that, according to the last throe JJjhaduf 
years' Girdaaari, the annual average of the area irrigated jiUrga Jind 
is 1,083,709 bighat and the total iiioome from the ciopa at PaJg Khan. 

harvest prices its. 91 01,732, wbiob consists of Rs. 22,75,483 

representing the due State share {mahsul) and Rs. 08,26,299 
representing the proprietors’, tenants,’ and labourers’ shares 
combined, tlie p.irts being in the ratio of 1 : 3. 

O'.— jffijwnae. 


8. Tbo actual assessed revenne of each ono of the five 
hardarit by the Settlement of 1889-90 is us under: — 


Kardari. 

Total area 
in htskot. 

Land 

rCTenne. 

Miscel- 
laneous . 

ToiAt. 



Rs. 

Bs. 

Rs. 

Minchinabad . 

8,03,194 

2,38,701 

36,933 

2,75,634 

Kbairpnr . . j 

6,13,799 

2,18,771 

43,996 

2,6.'.767 

Babftwalpiir . 

•4,66,027 

1,64,773 

92,214 

2,56,987 

Ahmadpur . 

7,45 6h0 

2,29,742 

54,507 

2,84,249 

Khanpur . . 

11,34,126 

3,22,854 

66,437 

3.77.791 

Total . 

37,61,716 

11,74,341 

2,83,087 

14,57,428 


It appears from the above detail that the annual revenue 
oollci tea from the five lardaris is Bs. 14,57,428 and the 
total area which depends for its aupply of water on the 
Sntlej and the Chonnb is 87,01,716 bighat of wbiob, 
as shown in the Isat para., 1,038,709 bighai were netnolly 
iirig.atcd on on avor»ge of the period lfe96-99. Tho total 
demand consists of Its 11,74,841 on account of land revenue 
and Bs. 2,811,087 on account of mi-cellaneous sources. The 
annual nverngo of tho Shato dors (mahtul) from the 
jimtear iucmno (see para 7) is Bs. 22,75,433. If this due 
from the Jinttoar be compared wiib the uotnal land revenne, 
the former is evidently the double of the latter, tlie differ- 
ence being Its. 11,01,003, tho bonont ol which is enjoyed by 
tbo rayat. Tlie re-nssessmcnt of Mincbinabad and ICbair- 
pur Kardarit is to take place four years hence, and that of 
the Biibowalpur, Alimadpur and Khanpur Kardarit two 
years henco. The Snpciintendcnt has given sanction to the 
le-nssessmcnt which will commonoe in February next. 
Ronghly speaking, if at least one-fonrtli of tho prosent 
domand bo added on ncoouiit of Kuth Satiati, the total 
demand would bo as under : — 

Rs. 

Land revenno ' • . . 14,07,926 

MiBcellancons . . . 2,83,087 


Total . 17,61.013 

9. The total number of onnnls drawn from the Sutlej and 

the Clicnab is 26. From those 103 big channels havo been 
eondneted into the the interior tracts. Resides ‘these there 
are 24,873 small distribnlaries, tbo clsarance nf which is 
done by tbo rayat on their own account. The Kabr Sadi- 
klab Glinrbiah, thnngh it is diwwn from tho Sntlej and 
Cliennb and irrigates abont 2 lacs of bighat, yot, os its head 
is olo-e to tbo Indus, and during fliiods it receives a large 
supply of water from that river, it has not boon iocindod in 
tho list of canals given above. In case the Indns shifts 
from its present cliannel tho Nohr Sadikloh Gbarbiab will 
loso mneh of its irrigating eapnoity. ' 

10. It is evident that tbq constriietion and the mainten- 
ance of this system of canals has cost the State an immenso 
sum of money. Sines 1866 (the year .in which the State 
was put in the bunds of the Britiali Agenoy for administra- 
tion during tbo minority of His Highness the lato Nawab) 
%'nnaiiATifj<eus'inmi'ia.‘Biila'vrfteh.‘tu 'iue loivdnnmnnA tii 
irrigntion. Below is given a list of the cutials and obanncla 
for which allotments have, fiom time to time, been sane- 
tiooed ! — 

1, Fordwab, 2, Kabr Sudikiab Sharkinb, S, Harsnkhwali, 
4, Uanlatwab, 6, Bnkhtnah, G, Sarsnbzwnh, 7, BajwoU 
(drawn fiom Daulatwiili), 8, Muradwab, 9, Greywah, 
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Jraan *»li TOollreni Mraw> Iron SlmAiawali), 11, rajtral 

JtaXaiur KoHlirti Wrovro from DmiUtwah), 12, BihaJortrili 
JfirziJhd trwch, 13, Khaliiwah, Id, FniztTab, 16. Kalararali, 16, 
ro^tKhctit. Vttan brmrh, ITi Nur Afjban, IS, iais R»*in, 10, 

S»ainw»b, 20. Q-iimwab, 21, lolawah, S3, lliiaainwab, S3, 

Ktttneff»b.,21, Uiicbwab, 2o, Il-ielimab, 20, ChbaBaniB-ah, 
27 Pactawab, 23, Qatabwab, 20, Mnbanikwab, 30, Bikbt- 
vail. SI, Sonowab, .32. Pirwah, 33, Cbarl,.atrab, .14, Barnes- 
rail* 3o» •Sadyfia'li Sharklfthf 83, Grcjwa^t (5n branoncs 

1, 2, 3) Sadiq Ahad, 37, Kbadoin-ab, 33, Baliadnrwah 
branch. 

11. Bwidca the canals mentioned above a new canab 
No. 2, baa been drown from the Sotlcj at a point near tha 
boundary of the Ferozepnr district with tbc object of ex- 
tendin'.: iniKatinn in the Cliolistan tr.ict. Tho work _nns 
nrderfaker ia 18S2 and tho canal baa adrnnecd 43 miles, 
its brcadtli at tlio head bi-inp 60 ft. It is intended to 
cany it to the Doniwar Fort, a di«tnueo of I-IS miles from 
tho head. Ia order to arail tliemsalvea of the adrantagro 
oflered by this new canal, a very largo number of men. 
even from outside districts, havo taken bind on lease and 
have settled here. They have built honscs, have conatrncled 
wells and arc reaping the benefit of tho means provided to 
them. Tlielo-sof water wilt involve thrsapcoploiascrions 
difficnitics and might bring abont a end coilnpto. 

12. There can be no question ns to tho improvement 
elfeetcd in the Irrignlion Broncli of the State. Even at this 
period of tbc yc.ar Itaalatwah, Almiadwah, Sadiqwah, 
Bihariwali, Alimadnah (irouiliorn branch), Sonewah, Bakht- 
'wah (ail drawn from the Siitloj) are aatnally ranning, and 
during February most of the canals which feed tbs rail ' 
erops will begin to fumisb eapplies. The coiistraction of 
tho weir will deprive this Stnta of this much required 
water. 


IS. Tho nature of the soil of the tract marked with a 
red line in tlic map shows that it has in some time 
past been sulqcct to alluvial changes from tho north to the 
roatb. Even in these days tho inundation water spreads 
to tliis extent. This nairi tract is locally termed Sindh, 
wherens tho area to the south of the red line is called 
ChoBstaiii. The soil in tire former (Sindh) is softer than 
that in the latter (Cholisinii) and can thereforo absorb 
wator very quickly, and, as it is spread over by a net work 
of canals drawn from tire river, tho sicking of wells is 
comvaratively nn easy process, for woter springs np at a 
depth of 36 feet at tho utmost. On t»e contrary, in 
Cholistan, which is remote f ro-n the river, the depth of 
80 feet has to ho reached in sinldng wells. Tho decrease of 
the river water will necessarily lower tho water level of 
the wells in the Sindh tract end thus render the existing 
wells UEoIess. 


14. Then) are some parts of the State area whore the 
wator of wells is bitter and no saoccesfal cultivation can 
^ done by ite mcane. Such ^arts, therefore, cannot do 
without the river water and this being taken away from 
them, these areas of land mtut fall out of oulUvation. 

16. At tho present moment there are 6,120 ywH'a wolla 
in the fire said X'ortfnris, which should be rendered nselcss 
by 0 deoresEO of tbs river or oanal water. It bus all along 
been seen that, whenever there ii no inundation, the well 
water also foils io supply. Ae the weir wonld prove a 
permanent oheck to inundations, it must cause a loss of 
£s. 2,^, 800 by rendering the wells nsoless, the cost being 
reckoned at the the rate of Bs. 400 per well (including the 
cast of implements of husbandry). Hoteover, 4 lacs of 
rnpees hare recently been sanctioned for sinking new wells 
and for building pnX-X-a heads of csnals. Out of this sum 
Its. 1,62,669 have already been distribnted for 418 new 
wells wbieh are in the course of construction. As for the 
rest, applications are daily passing in and are receiving due 
consideration. If i of this provision (i e., Bs. 2,66,669) be 
roughly assigned to wells, tho total cost of the old and tho 
new wells wonld amount to Bs, 27,07,467. This largo 
outlay wonld be rendered useless by the oonstructioa of the 
weir. 


16. The land bordering tho whole course of the river 
(876 mites) is irrigated by the river overflow. On this land 
pull'a welU cannot be built owing to rick from ibo river. 
This area would greatly suiter by diminution of the river 
overflow. 


If. During the last British Agency in the State, regula- 
tions were mode for oBering leases of land ou Iksani terms 
to cultivators from ontside. Conscqncaily a very large 
number of leaseholders arc, at the prosent moment, holding 
areas ol land, tha improvement of which has been' a source 
of much expense to them. If the dearth of water forces 


these people to leave their lands a sad revuluiion fn the 
ttatuf of tho State » apprehende-l. 

18. The .Vie Hahri incomo wantd also enme f<<r its sbaro 
of the fail, ns, daring winter montlis, tbc river would be 
^aite ForJablc. The fallowing table sbow.s the JTir .Bain 
income daring the list three years ; — 


KifiUrl. 

1397.IH. 

1S9S‘09. 

IsOlOOl 

TolaL 


Rs. 

Rs. 

Its. 

Bs. 

Mi&ehinabad 

3,101 

3,801 

3,31$ 

10,223 

KhairpQr • • 

2,795 

2,601 

2.700 

8.295 

Biib&i^pDr • 

1,095 

1.S22 

1,751 

5e5S3 

Ahmadpur • 

2,950 

3,025 

3,100 

9,075 

Ehanpnr . . 

1X>65 

1,590 

1,910 

6,065 

Total 

. 0 . 

... 

... 

38,316 

Averngs yearly . 


... 

1 .. 

12,738 


19. The fncl incomo for the year 1837-98 was Bs. 1,06,361 
and for 1898-09 Rs. 1,C0,90H, giving Bs. 1,03,634 as the 
average annual income. The State woods shall greatly 
sutler from the failuro of the overflow and the income be 
permanently reduced. 

20. The amount of rainfall in tho Stale is very scanty 
and all cnliivntion depends chiefly upon the river supplies. 
Such being tho eaao, the diminution of canal irrigation wilt 
gmtiv aTcol the organization of the State and the people 
will be obliged to migrate to better parts. 

21. Wben tho State is deprived of water, and tho conii- 
giions parts of Montgomery and ^Iiiltnn districts will 
rccoivo n constant supply ; the papulation of the five said 
Cardans numbering 519,635 persons will feel tho loss 
most painfully. Many villages shall he desolated by their 
inhabitants migrating to hlultan and Montgomery. 

' 22. Tho Snlloj has ever contributed most greatly to tho 
prosperity of the State and it has Icat an imporianco to the 
towns (liko Bahawnlpur, Ahmndpnr, Ehairpur, Ueh, etc.,) 
which are situated on its hank. The project threatens to 
loivei the ttatu! of theio towns. 

Observing such nn all-iunnd loss, tho State, with peifcot 
confidence in the protection that has over been accorded to 
its idtorcsts by the Government, begs to represent its 
dangers and to request that a full consideration bo given 
to the matter beforo the project is finally eanotioned. 

28 It is Dot the first occasion on which the proposal for 
building a neir aoross the Satloj has been made. Tiie pro- 
posal is on old one and dates far back to 1866, when the 
idea was first suggested. In 1869 and lator, Joreis nod 
survey were taken of the area likely to bo affected. At 
that time Colonel Alinchiu, then Folitieal Agent of the 
State, had in bis letter to the Government Bo. S2 of 22nd 
July 1860, represented the interests of tlio State. The 
Chief Engineer to the Pnnj ib Govemment in his letter 
3To. 3788, dated 19th October 1869, (copy attached) pro* 
posed to allot a certain amoont of water for the State. It 
shows that the rights of the State were considered. But 
the project, if it was dreaded os a blow then, would prove 
a death-blow now, demolishing, ns it will, tiie results of 
TCsre of constant efforts and cjpons's incuried. But, if it 
ho found indispemablc to constru. t tlis woir, then to scenro 
for itself some compensatioo, the State would beg to pro- 
pose, Sean altcmntiio measnrc.tfaat tbe Government shonld, 
at its own cost, conduet a canal from tbe site of the weir to 
feed all the cuaols of tho State drawn from the Sutlej and 
should also take upon itsolf the responsibility of its fntnro 
eleoranco. The State would Qndertabe tho portion within 
the State. But. if tbe construotion of such a canal be 
objected to, on the gronnd of the water being insnffioieot, 
even for the tracts for which it is inlendsd or ihera be 
anticipated some other difiScuItics in the way of it, then tho 
State wonld be justified in requesting to be eompeosated 
ennnally for the less incurred' by the fall la the assess^ 
demand : Rs. 17,61,013 (sec paragraph 8), and in the JUsr- 
iairi Bs. 12,738 (see paragraph 18), and in the fuel income 
Re. 1,03,634 (see paragrapli 19), aud to bo paid the sum of 
Rs. 27,07,467 on account of the welb rendered nseloss. 
The proprietors’ and tenants’ share, i.e., Bs. 68,20,299, shall 
also snitcr from the diminution of water supply and a 
granting of compensation in this ease also would be quite in 
keeping with justlK. 
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Ono instance of compensation being given airendy exists. 
When the Korth*Wcstctn ' Bailwny^ was laid throngh this 
tenitoTTi this Statci in compliance with the iiistmctions of 
the Governmouti hnd stopped to realise income from the 
enstoms duties and from the mamifnctnre of carth'salt. _ In 
compensation for which tho State annually receives 
Es. 80,000 from tho Govornmont. 

Similarlyi 'vhon tho Opinm Commission was in 1894 
eondneting enquiries regarding the sale and product of 
opium, tho State had duly brought to tho notice of tho 
Government that, if the sale of opinm would bo stopped 
by tho orders of tho Government, tho State will bo justified 
in asking for compensation. 

But compensation, oven it granted, is a poor consolation, 
for it cannot, in any way, make np for tho loss the State 
wonld snOer, os a damage to its means of enltivation sliall 
fake away every hope of fulnrc advaneemcnl. 

S4. It sbonid aUo bo noticed that, if tlie several lacs that 
would be spent in the eonipletion of tlic weir would nfiurd 
means of enltivation in cortniii now parts, there wonld be a 
corresponding diminution in arras nlrcadv under cnitiratian 
in which not only tho Bahavmlpur State but also Forcrepnr, 
ilontgomcry and Miiltivn shall have to share. Bahnwaipnr, 
however, shall ho Iha greatest sufferer. 

25. It is a foot, supported by history as well as by cn<tom 
that toriitorics through or alongside iif which a certain 
river p.tssca have a right to the use <>f water to the extent 
that the exerelse of tliis right by one of them may not 
infringe upon that of tho otliers. This territory receives 
its snpply of water from the lower mi t of the Sutlej coarse 
and m justified in claiming a duo consideration to its 
iotcrcsta. 

26. Such being tho otalo of tilings to remit from the 
completion of tlic project, it incumbent that the Govern* 
ment siionld ho humbly requested to ntrivo nt eonrlusion 
that should not only he not prejudicial to the woUnro of 
tho State, hut sliould also allow to it room for fotiiro 
progress, thus enabling it to give proof of its everlasting 
gratitude by its constant faithfulness and prompt surviecs. 

Copy of a Docket, No. 1149, doted S3th October I'lGO, from 
T. H, Thornton, Esq., Sceretory to Government, Punjab, 
to Major C. Minchio, Political Agent and Superintendent 
of Bnhawnlpur* 

With icfcrcnec in ids Kn. 32, dated 22od July last, 
forwaids copy of letter No. 87d8*I.,_ dated 19jh instant, 
from tbe Chief Engineer, Irrigation Works, Ponjah, on the 
aubjeet of irrigation in the Bthawalpur State, ond draws 
attention to Colonel GnHircr e hist paragraph. 


Oimy of a loiter, No. 3788*1., doted 10th October 1869, from Zhan 
Lieut.*Colonei H. W. Gulliver, Officiating Chief Engi* Jiahadur 
neer. Irrigation Works, Punjab, to T. H. Thornton, Esq., 2Iir:a Jiuif 
'Secretary to Government, Punjab. Vade Khan. 

I have tbe honour to ncknowicdgo your No. 792, dated 
6th August 1869, forwarding n letter from Major Minohin, 

Political Agent, Bahnwaipnr, on tho subject of iiTlgntion in 
that State. 

1 delayed answering the letter in hope of being able to 
finish my preliminary report on tiio proposed canals, but 
have not ns yet been nolo to do so ; nor can 1 state with 
any eortainty wlion I can do so. 

I calculate that an nvi-rnge anp)>1y of 6,000 onbic feet 
per second will be available in tho cold season and double 
tho amnnnt at the time that rain crops rcqnirr irrigation, 
as for ne 1 can judge at present, n lair distTibulinn of this 
will be canal on i ight bunk 3,650 cubic feet in tho cold 
season and 7,000 oiibio feet in tho laiiia. 

Conols on loft bank 1,450 enbie feet in tho cold season 
and 3,000 cubic feet in tiio rains. 

Of this 1,000 cubic feel in the cold season and 2,100 in 
tho rains would probably be assigned to Bnhiiwiilpur with a 
provi*o tlint. sh.mid it bi> dclcnnined to cniiy a imvigatinn 
channel down the left l ank to Ilaidctahad in Sindh, tho 
water noocssary nunld be supplied from that allotted to 
Ilsliawiiipnr. 

It must ho remembered that the above is only n aketoh 
of tfao projio^alB and iiineb remains to bo oscertainod before 
any decision can bo arrived at, 

_ It is probable tiint the licad. of tho eanol will not he 
nitnated far aboco Kerozepnr, on that tbo length of tho 
channel to bo made by the ualiawaipnr State will be much 
Tcduecd. 

It wonld certainly appear advisable to employ an cstab* 

Pshment in taking the levels of tho country likely to be 
afTcctcd. 

As far as I can now jndgp, tiio canal on loft bank wonld 
have to bo 170 feet sviilo with a depth of water of 4 feet 
in the eo'd season and O'S feet, in the rains, slope of bed 

ofi"* surface of water if taken 

nt Fero7C)<nr 643 6 above neon sen level so that tlie onnnl 
bed world be 637, I give there es on apinoximation to 
gnide Mr. Barnca m Inu opocatioue. 

I eball bo innoii obliged if Major Minohin svill favour 
me with copies of any Eaiu Gango Registore he may have 
showing tho fail in each month of tho year. 


Hon'ble Mr. J. Wlisox, C.S.I., Settlement Commissioner, Punjab. 
T. — yoie an the means nf irrinition of the Loner JJari Doah. 


The rivers of the Punjab, nfler Ibey debouch from tbe 
Ilimalnyas on to tlie great nlinvial jdain of Norlhcrii 
India, nil bend to tbe wc-twnnl. Tins gmcnil trend Is 
po'siblv due to Uic effccl of the Totation of the earth from 
west to cost. At bH events U has been going on for 
centuries, and them U ample ovidonre from tlie rerords of 
Ibe past fiftyyrars that the w.'slwnrd tendency is still iiifiin 
force. One nuoil of this nctiou is that the rivers have loft 
behind them on tl'cir euulh-easl bank wide valleys of 
comparatively low level, the remit of recent nlinvial 
deiiosils in tlie abandoned river ebanncle, and that they 
ate enttiug into coir.panitivoly high land on tlieir right or 
iiortii*wi>f-iern bank, so tliat it is g.jneially easier and lcs< 
expcnMve to condocl the water of a river for pnrposps of 
irngnliou ou to tbe land on the lift bank than on the right 
bank. Anollicr remit is tlml the Indus, the roost western 
of the Pnnj.ab rivers, keeps closely to the Bulniinnn Ilnugs, 
which bounds tl.c Punjab on tlie west, and is fcparated 
from it by cnmpaialivcly high-level alluvial land, formed 
by tbo detrilur from tliat Range ; so tlial tlicto is very 
little land to the n’esl of tho Indns which c.ai] be irrigated 
by canals from that river. The only nee therefore that 
can be made on a largo ecaie, for irrigation purpoees, of tbo 
water of the Indue, is to irrig.ile by its means the Sind- 
Sigar Doab tract lying to tho cast, and there is nmplo 
water in the Indus alone to ircigato nil that is irrigable of 
that Doab. Bimilarly llie Jhclom river cannot be used to 
any cxenl to irrigate the comparatively high laud on its 
light bank and it is now being utilised to irrigato the .Inch 
Doah lying on its left hank, and will famish an amplo 
supply (or tho irrigation of tliat Doah. Tho Chennb, again, 
has been similarly ntiliscd to irrigate the Rcchna Doah 


lying on its loft bank and will supply sufficient water to 
irrigate tho whole of that area. Tho Itnvlnlso now irrigates 
the upper portiou of tho Bari Doab on its loft bank, but it 
does not furnish n suffiolciit supply of water for tho 
irrigation of the lower portion of that Doab. Similarly 
the Sutlej by means of tho Sirbind Canal irrigates a portion 
of tho vast dry troot south and cast of its valley, and thoro 
is n coneiderablo area of irrigation from that river oiitho 
same side by means of inundation canals in Ferozepnr and 
Babawalpur, while tbo canal irrigation on its right bank is 
comparatively insignificant. 

Tbero is still a large imrplns supply of water in the Sutlej, 
cspeolally after its junotion with the Beas, for a further 
great development of irrigation, and in accordance Nrith 
the system liithorlo purenod in dealing with those rivers 
this supply should bo utilised in extending irrigation to tho 
desert country to tbo eonth-oast, where there is a vast area 
of good soil availiibie for cultivation. Bat oontrary to thn 
general mio ahoro dcscriboil it is now proposed to utilise 
this water in irrigating the Lowor Bari Doab on the rigJU 
bonk of tbo riror, against what may bo called tbo general 
elope of tho coantry. This will not only deprivo the 
desert country to the south of any chance of fntuio irriga* 
tion on a largo scalo ; but will leave unutilised tlio surplus 
waters of tbo Chenab and Jhelum. These rivers will, after 
supplying ample irrigation to the Jnoh and Eechiia Donbs, 
still nnvo a large snrplns of water available, which cannot 
bo used to irrigate theaomp.amurc1y higii land of the Sind- 
Sugar Da.ab Thai and must run to waste unless it is em- 
ployed to irrigate the Lower Bnri Doab. In order to do 
this it must bo carried across tho Ravi, but this can present 
no great cogiueering difficulty, ns the Ravi is not a largo 
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river, its ciiannel is often flry in tlie winter and it would bo 
oosy to control its llciods in summer (reduced by tlio - 
amount token int.i the Baii Donb Cnnal) by a weir wbieh 
would divert them into the canal crnsaiDE tlio valley from 
the Chenab, or pass them on down its own eliannci. Byoii 
II lii<rb-Icvul aqueduct across the Itnvi wonld not be itn- 
iiossible. Tliis would leave the whole of the water of tbo 
combined Snclej iind Bens available for the irrigation of 
tho ^eat tract to tbo sonth'rast, whiob must otherniso 
remain for ever a desert* 

I recommend tberefore tiint on enquiry be undertaken ns 


to tbo feaslbilitj of eonstrncting a weir across the Chenab 
River below its janction with the Jliclum and taking out a 
canal from that point noross tbo Ravi Valley to iridgate 
tbo lower portion of tbo liar! Doab in the Mooltaii district 
— and that tho expensive Lower ^rl Hoab piojcctofa, 
canal from the 8ntlcj be held in abeyance nntil this scheme 
has been examined. 

It might also ho fonnd possible, at some fntnre time, to 
extend the eastern branch of the present Cheneb Canal 
noross tho Ravi highar op to irrigate that portion of tho 
Bari Doab wliiob lies in tho Montgomery district. 


JTZ — JVofc on the Irrigation of the Siter V’alleut of the Punjab. 


WnEN tho fonjab came nndor British rale, half a 
Gcntnry ngo, tho only eannle of any importnneo in cxislenee 
srere (with tho exception of tho Western Jumna Canals 
whioh is outside the Punjab proper) tho inundation canals 
in tho rxtremo ennth'wcst of itae Province which had been 
drawn from the Rivers Knt1«j, Chenab and Indus to irrigate 
the comparnlivciy low land in tho valleys of those fivers. 
The annual minfall rapidly decreases as the distance from 
the nimaisyas to tho soiith'Wvst inere.ises, and scan a 
zone is reached below which cnltivnlion bv means of tbo 
locitl rainfall only becomes extremely pteearioua. Accord* 
ingly cultivation was then, in that part of tho Province, 
confined almost entirely to tho vallays of tho rivori, where 
it could he carried on by insane of tbo river-floods, of theso 
small inundation canola, or of wells. Tho papulation also 
was ton great I'xfont eonflned to the nciglioomboad ol tbo 
lircrs, while ttic Doaba or high-lying nllnviai tracts belwcon 
the rivers maintained only n very so.snty population who 
enbsisted mainly on tlio produeo of their flocks and herds. 

The inniidation c-snsls had been for tho most psrt ex* 
cavnted by the irrigators themselves under tho cncaiirago* 
ment of tho local rules, and were annually clrorcd by tho 
labour of tho irrigators, organised by the ruler of the day. 
When first the British Government took over the country 
it failed to realise tlio need of aiding tbo people to maintain 
these canals, whioh began to fall Info disrepair j and it 
was only after irrigation and cultiratioii had fallen 
oft eonsidctably that the necessity of Gorernmont inter* 
(ctcnce was Tcaiiscd, and tlio management of theso ranols 
was taken over, first by the Deputy Commiisioner and 
afterwards by the Irrigation DepsTtiiient. The ctcarances 
continued to be done by tho irrigators with their own 
labour, but it ivas organised by the olficers of Government. 
As the canals had been eonstracted and were naiiitainril 
by tbo irrigators ond not at the direct expense of tho State, 
they were looked upon not ns dlalo canals, from which tho 
Slate could draw any direct profit, but as in a sense owned 
by tile people llicmsclvcs. No chorga was iiisdo by Gov* 
erament for tho use of tho water, ond as no dirrot income 
was received by the Stnto from these canals. Government 
was very reluctant to expend nny money on their extension 
or improvement. Their manngement has been greatly 

improved in the last thirty j ears under the control of the 

oflieers of the leiigation l)cp.irtuicnt, but illiasatwaya 
been diflicnlt to obtain money to spend on them, and many 
obviously de*ltable improvements have remained in nbey* 
unco lor that reason. 

Amingcments are now in progress for nbolishing (he old 
system of having tlio c.inals cleared by tho irrigators them* 
iclves, aad fur introdneing what ia now nliniist tho nniversal 
system cleewliere (except in Fernzepur) of having the canals 
cicareil nud maintained entirely at (ho expenso of the 
State, wliich will derive an ineumc from cash rales levied 
from tlic irrigators for the use of the water (occupiers' rates). 
The change of system is now being carried out m tho 
MoiiUnn dii-triot nndor tiio orders of tho Government of 
Indi.i ond proposals have been submitted for eflecting a 
similar cliango in the Mnralfargarh district. The new 
occupiCTB* mtea Kara bean fixed nt tt low pitch m the urat 
instimcc, chiefly because the rent system of the country 
had become established on the basis of tho custom that (ho 
tenant should supply the lalonr required for the nunual 
clearance of tho canals, and to have suddenly chnrgtd 
occupiors’ rales appreciably higher than the cost of tbrs 
labonr would have disturbed the established svsfcm of 
rent*, and the whole relations between landlord and tenant. 
The rates charged have therefore been calculated so ns to 
merely cover the aclnal co*t of annual clearance and min- 
tcnanco rf tbo canals, and there will be no immediate direct 
profit to Government from them. 


It lias been deoided by the Govornment of India that 

Snielarr to Oonra* thoso inundation canals 

ment of India, Pobiie tho usii'il priiiciplo ehoald bo ' noted 
t*!® oocnpiers' rates slionld 
Fehiuarjisosf* ho periodically re-examined, and if 

ilccined adrisiSIo, enhanced with tho 
object of seenring. ns far ns possible, a fair valno for e.iaal 
water: and that future ndininistmtions eheuld not be in 
any wav debarred from taking whatever rales may bs oon- 
sidered by them to be fair and reeuvorablo without oppres- 
sion from tho occupiers. It i«, however, to bo hoped that 
tho rates now fixed will not ho raised for some time to 
come, as the chang,< now introdneed is one which will 
radically altar the system of winal and rerciino adminis- 
tration, and as nny considerable enhsneoment of the rates 
would further disturb tho relations bstween landlords and' 
tenants, and possibly require a reconsideration of the land- 
revonuo iisscvsment. 

In tiio meantime these canals will bring in practically no 
direct nrafit to tho State. The advantage derived by the 
Slate from them is reprcsonlcd by the land revenue charged 
oil tho euUiraiion which is made possible by their roain- 
tensnre, and nil indirect credit of land ravenne is nllowrd 
to tho csn-ils on this neennnt. Should the canals be 
ne.:lcotcd, tlm iiicume of tho State from land rovonne will 
fall off. Slionld llicy be improved and extended, the land 
reretina will, niidcr the syetom of flnetnatiiig assessment 
now generally Introduced on these eaniils. bs enhanced. It 
I* tben-foro 'to the pecuniary profit of the State that it 
elioiild expend money on extendin,; and iroproring them 
canals, aithongh the aroonnl* of Hio Irrigation Department 
may not show a dirc't profit from the expenditure, 

'I'liere is siill a difficulty in obtaining money to expend 
On improving these canals. In recent correspondence which 
nrosp^ from a remark of the Deputy Commissioner, Deni 
Gbui Khan, wiio reported that the area irrigated from the 
Innndalion rnnsls in Irs district had fallen in fear or Gvo 
yearn from 200,0 '0 lo_ Iiclow 170,00!) acres, and that llm 
people considered this to be duo to went of ottontion and 
insutlioicnt expenditiwo on the part of Irrigation Dep.act- 
roent, the Chief Bngincer explained tho existing system as 
follows : — 

•* Fanes for tHe enrnsloa, IvpTomnt bdiI mslatcrasee of the raeali 
•nU rtahsrkmrsls are all Inrlafre la baiteet Itriil 13— Impsrlst Minor 
aVorka oaf Martxatbn. Mo eiitlnrtlan Is ini'lr b> the GoTernmriit of 
ItiCls heta res cipilal snU terrace, a lamp vum mat Is niCr for she 
woikI,>f; of the Imperial cassis oeder this hra4 as funds cun be spared 
from the conrral resenus f of the cuDutrj. and It le dtslrihnted hp me 
amerfr-t the sarions esnali and lo copltsl s-iahs or malntenanee ae teeae 
odvlsable In Utegenral Interests of Ihr sthile caiisls In the Fmrlnee,** 

This is bad fimince. If it can be shown (ns it often can) 
that the ex|>cnditiirc of a Inkb of ropcej in extending or 
tmpraring an inundation canal will bring in an inerrared 
net income to the State (whether in the form of oreupiers’ 
rates or land revenue) of inure than 10 per cent., that lakh 
should be immediafeir fottiieoming: but it cannot be got, 
wbde there is no diflieulty ia getting Inkhs of rupres for 
oxpciiditnre on an extension of a perennial canal. Appar- 
ently the rc.S5Dn is that no Cspilal Account is kept for these 
innndation canals, and this prevenu the Government of 
Indin from seeing that it is as mneh a profitable exiienditure 
of capital in the one case ns in the other. I treat that 
something Cim ho done to make capital funds readily nvail- 
nbio for nil extensions and improvements of these and 
other inundation canals which can he shoini to be a pro- 
fibblo inTCstmcnt of State capital, wbntcver be tbo form 
in which the cxpenditiiTO and income be shown in the public 
aeconnts. Tlio remedy lecms to be to allot every year 
fr..m Lron Capital a sabstantinl sum, say, ten lakhs of 
rupees, to bo expended on coiistrnction, extension and 
improvement of inundation canals. If, in order to attain 
this end, it is necessary to open a Capitol Account for such 
canola, tins sboidd be done* 


MINTJTES OF EVIDENCE. 


But tlicTC in otbor than merely finanein) consiilerntlons 
rrhich render it inentnhenb on QaTcriimcnt to doroto mold 
attention to the mnintovnneo of uri);ntion in tho river 
vaUeye. Jit the early days of Ikitifk rule it iraa eooti aeen 
that the te’oarecB at the Prorinco conid be (freally 
improved hy dtwvin/f water from the rirara and apreading 
it ov«T the thivety land. Diatriet OITtem xendo apeamodic 
ottempia lo arranRs the eonstruetioa of innndaiioD eanala, 
and in many caeea iheae were highly saocraafiil. D^oally 
they were ronatrueted in the firiil inetanco at the cost of 
individuals or local bodies, and it vm« only after they had 
proved A Bnanciai anreoes that Oarrmment stopped in .and 
feoh them over; and oven now that mmo of them, lor irhisfa 
Capital Acconnta arc kept, stiow u net profit of over 30 per 
cent, (icr nnnnm, it is dilhonit in get ntoney to expend on 
their iniprcvezncni or on the oanatrnetion of etniilar canals 
elscirhero. The money and the engineering skill nt the 
dispo'-al of the SmIc kiTt* been lo n large extent laonopolised 
b.v the peat schetnts for the CMittriielion at the peiennint 
cinals which have prored to gn.xt a fimiRriiil siiccrsv and so 
great a bnnii to the conntiy. These c«nals have made it 
j.cis'iblc and highly profiishle to cnllivate the great »r1d 
tract* which {orm"tty were only very vrarevly inhahUed, 
and rrlrich now support a large and piospenjnv pnpuratioii. 
lint this has been dene largely at the vxpcn'e of lli'> inbahi' 
taiilf of the river vnllejs, where the j>opiilaliaii ol the 
8 1‘onjali was foraecly cancenltatcd. Tim 
ala'tnftion of a lurge proportion of th* water from the 
river* cn whieli they were dependent l.s* affeeted iiijutinnsly 
the working of the iniindatien canal*, the spread of the 
rirer'licods and tlie level ot their woitr^ and thereby La* 
dinetiy imjiaired the rneanv Of irripatioa (iralinhie (o them. 
Ti.e j'a'tiiie to which they u.cd to s* nd their exttle 
hare l:<.cii oe.opl*d hr niicn coloirnt*. Thrir Ici'aiit* and 
lalcinr-r* have Ikc-n ettroct'd away tn the mote caMlv 
ctiitM-atitl canal Im ds, and t!,"ir viil.if.'ei one devertyd, tli^fr 
relis nri> nhard(in-'d, nrd thiir cultivated lands lie waste. 
It 1* trnf that the ganeral rrctivrily of the canntry has 
l«!.'a vnortnousir enhanced, and that tnanjr «f the iodiridtia's 
svlin Imre irriCTtel from the river vnliers to th* eiail- 
irriga'cd r.pl mds have improved their candilian. Bnl they 
lus'e In nniiy v-v-e* eniy lieen diivcn tn migtnle by the 
Ctrdonl in peverifUmi'i.t of tlicic villnecs due directly to 
the action of the ti'.'ite, nnd <b(>«e of them who bare cinng 
to ll.eir ol'l hotsM hnres-sn their old prasperily wnne, 
wl.iiij their iKCir funimato fellort on the [inrciimnl canals 
have waxed fat. >ri'K e*p«iallv the owners of the land 
haveSJiMi their ten ints h'lve tl.-fo, their icntf dfCTf«»c, 
nu.i tln-ir incetne finni their Unds rapidly dimini'ih. Some 
re'ileC iusieen tardilvgivm Ihera by n rcdnvtinn of the 
land revenue or hy introdneinc a system of sisesswent 
llcctiivtiiig with Ihenreu of mntiire I crop j bat it is poor 
ccnsolali' h to a insn whn used to get nnnuallr Us. CO net 
jirnfit firm his web nnd jmy H» 2<loltbis ns la><d rrsenne 
In the .S'tate,wl:cn he recs hi* well oh.andniied. to he relieved 
of the inimrnt of J’s. 20 due to the Sfnie, nnd lo be 
isfl wi'.lioiil the snvpiiis of Us. dO which helped to inppora 
hiifs-ir and his fBniW; or lo n ^-ant who finds « no 
himtcr p.'fvibie to cultivate his lioldirg. owing to fho 
fnilite tfan iniir.’l.nion fsn.sl, t(il« tolil th.nt hr need no 
I-ngrr psj ll'" land revenue due on fitlds that prcdiioe him 
nh-lliitely tiO'.liing, Soiao ccmiewwV.ion Lo* been inMe to 
the ownert of land on the Hsvi and Clienah for the injury 
doii« ttciu hv the opceitig of tlio perennial caanls be giving 
them gr.ints'oftvid on the Ciienab Canal, hot .sncli grama 
csii he gsir«i> only lo n small porcentnee of tho suficrcis, 
and most of Ihetarftnaitt itneattipcneaied. 


fVhat I wotild urge is that it i* tha dafy of the State, 
wliea ennlemiilsliiig the constoiclion of a perennial cwal, 
lo consider if* elli'Ct Upon the iiihahilants of the river valley 
lower down, and to provide, *n fat asiwssiWc, for tW main- 
tenance of their present prosperity. One of Ihc lest means 
of ilniiiB Ihii is to give ihvm, in their existing sijiagos, o 

rllf r-lntr’s **■'' ‘'"K''''®" ftoni Ihc 

Ko '\«v, cvk/w)! iuns perotiiinl Mnal, and I nm glad to 
ifr.n, psscf-lvih'oi:-. ece that this principle ha* sow 
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bcoa adopted by Gorernmont, and that irrigation from 
peronola! eauAls Is to be extended os far as possible into 
the river valleys, duo prceaiitlons being takon to prevont 
tvate^loggiag. AnotWr means is to provide new heads for 
existing innudotian canals higher np tho river, so that the 
present enuimnod may be maminined when the total supply 
in the rivdr is diminished hy the opening of the perennial 
oanal. HcUliag inandattoa ennaU should also be extended 
and improved, end aewinnndotion canals made to provide 
means of irrigotion to village lands, and enable the owners 
to keep their troll* going. Anew scheme like the Xionrer 
BariDeah project should net be sanelioucd until a complete 
survey of the rivor viillov below the proposed weir Ims beon 
made, n thorough enquiry into tho vlTeci of the opening of 
the oanal on tho river vnilny iower down carried ont, and 
provision mndo for temedying *a Car ns possiblo the injury 
to (he inhshitn if* of that valley to bn anticip.iied as the 
eHcet of the opening of the canal. In the ease of onnale 
nltoady eenstructed s similar enquiry shonld now be iosli- 
toted nu>l oil possible temodic* unpUed, tho cost being 
added to the Unpifol cart of tho citnai, 

I auticlpalc that tho ptocesi now going on wilt continue 
to develop, loui tiLSt by degrees n great portion of fho 
wafoi* of tI,o Pntijab river* will ho diverted by successivo 
weir* ntt to th.. D -.xb npl.-ind* ; but thore is no good reason 
why the cnltiralion of the rivet valloya ahoutd be abau- 
d'ined, and there n til nl ways bo n largo anrpins of water in 
the llood fro-on whiet, will nnl fco required by th* perennial 
tau-ils Mid which e mid he utilised hy monns of innndntioit 
ransts for the irrigation of tha low-lying lands near tho 
rir.'r-hc.ls. which if would iintho eonrenient or ndrisablo to 
irrigaln from the higfi.leret perennin] osnnis. The oon- 
ttiuMiou of imindntion cannls snonid therefore be eonbinued 
alongside that of perennial canals. It will still ho in many 
cn-r* finanrially profitalils lo tho Slate, hut oven whore it 
cannot be ehown to ha so, it may olt*n bo Hdvisnbla to 
msko sQtth aceuslin ntder to treat with jnstioa the river- 
eidc popiiktion, I belicvo, howover, that tliorc avo many 
fraeta in which inniidalion canals eaii still bo constructed 
which will bTing in a substantial direct rcfnni on their 
ropital enst. Nothing has yet bean done in tho Indus 
riv T toUov in the Dora Ismiiil Klion district, though tho 
neighbouring district of hlnr-nlfatgarh is well sopplied with 
innudstion eannls. Hardly anything fan* been done in 
if Long dtstnw. thnngh inundation ennals hove been worked 
with grestsuccciain tho Shahpur diitriot above itandtW 
Alooitaii district heliiw it, 

Sty rccaiumendat.Ians nvo that a dne proportion of tho 
capital nnd cngini'cring skill at tho dispos,sI of the State 
slionid fan expended on ( ho tmpr,ivemen( of thn moans of 
irrigntion in the river vnlloje, nnd rowc partiooiarly that — 

(1) a grant of l''n Inkhs of rnpees shonld lo made 

Miunully from Loan Capital for tho Bonstrnc- 
lioii, extension and improvement of fnnndation 
canal*, apart from the amount required for tho 
maiutensnco of the existing irrigation ; ond 
that Additional funds he made rvadily availnhlo 
for c-apilal expendituro on such canals if 
required ; 

(2) a complete witvcy should at once be undertaken of 

all the river valley* of tho Ponjah, river hy 
river, nith the vieivof dotermimog what enn 
best bedniie to mnintnin rzisling onitivation, 
to rcstnro nbaudoued cultivation, nnd to utovido 
fueiliiics hy means of inundation eannls tor tho 
iiaprovemcnt uroxtonsion of cnltivalion ; 

ja) the Sind-Sagav Donb Canal bo left to a futuco 
generation ; 

(i) the I,owcr Bari Doah Canal projrot beheld in 
oheyanse until tho enquiry now advocated bas 
been completed. 


2Cr.j: 

Wihan, 

O.S.L 


Zrie—Hole on fnCvjft fm'gadorr Polirg iu {Jo Punjab. 


Tho folh-nmc slolcmcnl win give some idea of the de- 
velopment of iiTiKAtum in He Panjnb stnefl I8(i8. Dolailv't 
fiuiirc* nic not nTnilnblc for nn earlier date. I give tlio 
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Tiros while tho cultivated ores has in the S3 years increased 
h.v as per cviit., tho itrigolcd area hits increased by GO pot 
cent. «nd the area irriguted by State canals 1ms quadrupled, 
Onc-lhird ef the eultirntcd area is protected by lirig.itian. 

Figures Imvo Wn eepareldy given showing the rapid 
development of tho tftnlo ranals. It Is lo ho noted also that 
well* nrc still ono oltho me*t important »ii>.ms of irrigation 
the nnw iriipated trom Ihrin during the lust year liavjpa 
littn i.lfib.OM) notes, ot jutl short of tho d, 214,000 niros 
irrigated by State canalv. Irrigotiou from vtcUs continues 
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to dcrelop steadily as mil l)e seen from the Genres for the 
last ten years : — 



Tear. 



ITolls Btfovuve 
In thoasands. 

Aren of crops 
matured br trell 
irrleatloo, thousands 

61 teres. 

1890-91 




268 

3,822 

1891 93 




273 

3,696 

1892-93 



• 

271 

3,429 

1893-91 


• 


379 

3A50 

1804-95 

• 

• 


278 

8,072 

1893-96 

• 

• 

• 

287 

8,731 

1806-97 

* 

• 

• 

SOS 

• 4,007 

1897-98 

• 


• 

302 . 

3,971 

1898-99 

• 

• 

• 

309 

3,967 

1809-1900 


• 

• 

349 

4,165 


It rrill be seen that aUhongh, ns inisht he expected, an 
impetus tras piron to nell-sinking and trell irrigation in 
the dry jears 1806-97 and 1809-1900, the progress hat been 
on the whole remarkably steady, and thore were hist year in 
the Province 86,000 more wells fit for use than there were 
ten yean before. There has been a larger proportionate 
increase in hachcha than in mnsoiiiy wells. As the former 
cost little and ore more easily sunk than masonry wells in a 
sadden dronght, the nnmber of snch haeheha wells in nee 
last year was 31,000 more than in the year before. But 
(See printed stale, masonry wells also show a steady 
nent.) increase, the nnmber so classed having 

increased from 232i000 in 1889-90 to 275.00') in 1899-1900, 
or by 63,000. The cost of a masonry well s-arios very 
much according to the depth to water and the eharacter of 
the masonry, bnt it mast average at least Rs 300 ; so that 
in the lavt ten years the people of the Punjab must have 
spent abont Rs. 1,59,00,000, or, say, a million sterling in 
the conetruotian of new wells or the repair of old ones, 
besides what they spent in maintaining the other 200,000 or 
mere in working order. This means a cepitai expenditnro 
on masonry wells alone of an average of sixteen lakhs per 
annum. 

Let us now see that help has been given by Government 
low irds this grout development of well irrigation, from 
which it benefits so much directly and indirectly. From 
Slitcmcat XXTI. " statement I have had made ont from 
the Annual Revenue Repot t it appears 
that during the Inst eight years the total snm ndraneed 
under the Land Improvement Aot was Rs. 21,10,267, 
More than half of this must have been advanced to colo- 
nists on the Clienab Canal to enable them to pay the 
preliminary expenses of enrvey, wuter-onurse consttnetion, 
etc. And the aotual amount advanced for well constmctlon 
cannot have much exceeded one lakh a year, against the 
sixteen lakhs a year spent by the people on eonstmction of 
wells. Moreover, in those eight years the total nmonnt of 
principal ontstanding nnder this Act has been reduced from 
Bs. 16,19,472 to Rs, 13,49,368, Only Rs. 6,6 19 have been 
written off as irrecoverable and the total amount realised 
as interest is Rs. 7,84,487 so that apparently the revenne 
account stands as follows 

Rs. 

Interest reonvered in the 8 years . 7,84,487 
Some written off as irrecorerahlo . 6,639 


Met inoome . 7,77,843 

or an average of Rs. 97,231 per annnm, which gives a per- 
ventago of over 7 per cent, on the average onistandings of 
Rs. 13,46,777. As the Local G.ivernment pays only 3 1 per 
cent, to the Government of India on snins borrowed to bs 
advanced under this Act, it makes a handsome direct profit 
oat of its money-lending business under this head, besides 
the great indlrm advantages it derives from the extension 
of well irrigation. According to the acodnut furnished by 
the Assistant Secretary to Government, Financial Depart- 
ment, the net gain to the Frovincinl Qavernmsiit irom 


these loans has been Bs. 40,000 per annnm on the average 
of the last eleven years. The eneonragement given by these 
advances is not. however, so far of any great importance. 
From Statement XXVII attached to the Annnal Land 
Bevenne Bepurt it appears that dniing the last ton years 
only 9,132 new wclk were made and 239 old ones repaired 
with the aid of ndvanoss under the Land Improvement Act, 
while, as hirsady said, the land-owners in that period con- 
strnoted or brought into use 63,000 mnsonry wells, or 16 
times ns many as were aided by the State. 

The process of granting advances nnder the Land Im- 
provement Loans Act Las been censidcrobly simplified of 
late, but the accounts are still very oomplicated. Interest 
is charged at 6} per cent., and it H thonght necessary to 
keen an elahoratn aceonnt of repayments of prineip il and 
interest separately for ouch instalment which confuses the 
borrower and censes extra tabonr to the oilicials concerned. 
This is one cause of the niipopnlarlty of Land Impruvemeut 
Leans ; other causes nra tbs didioulty in getting a loan 
which is Bomntimes caused by the smallness of the grant 
made available year by year for the Froviiice, and the levy 
of 6^ per cent, interest, whioh, though low as enmpated 
with the rates actually charged by private money-lenders, 
sounds high to tbs borrower when he is told ho will have 
to repay doable the amount harrowed if the instalments are 
spread over 20 years. 1 would invite nttentidn to tho cal- 
ohlation mads by Colonel Grey, in which ho shows that 
if Re. 800 lent as a tnkkiivi advance to make a well bs 
Tcoovored tBiliottt interest by annual instalments of Bs, 80, 
the actnal cost of tho loan to the State is only Rs. lOI-O-O, 
and as after the expiry of the periol of repayment the 
State can realise an extra land-revenne of Bs, 20 from the 
well for ever, its advance, though made withont interest, 

Scttlcmciit itepert, really pays it 20 per cent, on its O/ipi- 
para.3>. tal outlay. In the adjoining Miioltsn 

district the averago fixed assessment imposed on a well at 
the recent settlement is Rs. 20, bnt besidos this the eon- 
strnatinn of a well, whioh enables tho enUivator to bring to 
maturity a muoh larger are.k of canal irrigated crops adds 
greatly to the land revenue xenUsed nndut tho system now 
introduced nnder which the land revenne on cannl-irrigated 
crops will vary with tho a-ea of crop matnred and u ill be 
levied in addition to the fixed iissessment on tho well. 
Similarly the well will add to the nmnunt of ocenpior’s rate 
realised, as that is levied on the mntnrcd crop area in tbs 
cannl-irrigated tracts of Monltan a well ran bo made lor 
Rs. 30 >, and if snch a well bo constructed by means of an 
advance mnde without interest on Colonel Grey's soheme, 
the Slate will ultimately, after tho eipity of the, periods f it 
the repayment of the Ilian 'and fo'r 'the protective' lease, fe.. 
at the latest after twenty yoa'rs, gain a not profit of mnoh 
more than 20 per cent, on the nctnal capital cost of the 
loan. In a district nnder fixed assessment the rvtnrn to 
the State mnst be deferred till the expiiy of the period of 
settlement, or nt the ontsido 30 years, but ths Stite can 
well afford to wait even this period in order to get a ictnrn 
of mors than 20 per cent, on ita ixipital expenditure, more 
especially when »t is considoTcd that every well constructed 
adds to the produce of the conntiy, tho seenrity of the land 
revenne, nnd tho protcetion of the popniation from drought 
and famine It wonid therefore be a profitable finnncial 
Bpeenlatioa fur Gevomraent to advnn-e withont interest 
very large sums for the construction of wells wherever they 
are likely to ultimately add mnoh to the oinnl or land 
Tovcniie, as they will all over the plains of the Punjab. 
I wonid urge that this policy be generally adopted, and 
that ten l.ikhs of rnpocs be placed imnnally at the disposal 
of the Punjab Government lor advances withnat interest 
for tho constraction of wells. These advances should be 
kept distinctly separate in the nceonnts from other loans 
and it should be realised in the Provincial oontract and 
elsewhere tbnt they will on the average bring in no m-t 
profit for nbnnt 15 years, bnt will then give a profit of 
more than 20 per cent, on the net outlay. If this bo 
thonght too held a policy, 1 wonid ask that, at least 
the rate of interest charged on snob advances should be 
reduced to 4 per cent., so that Government slimild not 
make nnv direct profit as a money-lender, in addition to 
the great indirect benefits it derives from the constraction 
of wells. 

Notwithstanding the great progress that has been made 
in the last fifty years, f consider that irrigation in the 
Punjab is bnt in its infancy. IVeare only beginning to 
tap tho souroes of water-supply, above and below gronnd. 
Onr great perennial cannlB,'chongh they abaosb almost the 
whole of tho 'winter-snpply in some of the livers, ntiliso 
only 0 frnotion of the monsoon-snpply, and tho eqmmcr 
floods pass .on to the sea in practie.lly niidiminished 
voiniDS. Meanwhile there is nny aiiionnt of land avail- 
able for irrigation. The area of unirrigated cuttivated 
land in the Piiiijali is some 15 millions of acres, and tho 
totil culturable uiicnltiratcd area is over 21 millions of 
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aorps; making n-toial of 3G millions of norcs. Of this ana 
at least 20 inilUoiis of neres nro cominandod by the tivois 
as they iesne from tlio hills, and it is quite possiblo to a d 
this to tho 0 millions of acres already irrigated by canals 
and wells. Moreover, there are further nntnld millions of 
ncrcs in the Ilojputnna desert which it is quite feasible to 
irrieato from tho Punjab rivers, 1 anticipate a time 
when the flood waters of these rivers will be ponrqd over 
vast tracts to the south and cast, giving tlioiu suliiciont 
moisture for the ripening of an antumn orop and tho sow* 
ing of a spring crop, and raising the underground water- 
level suilieiently nrar tbosnrfaro to enable the pcoplo to 
ripen their spring crops by monns of wells. And it is 
towards ( his end that we should sliape our poliey. Wo 
should keep moving tho waters of the rivers over nastwards 
(ind sonttiwards. We shonid encuiirage ns muoh ns po.ssibio 
the sinking of wells wherever the water-level has been 
bniught near tho snrfaoe, and shonid gradnully refuse 
irrigation in the winter scasnn to such traots, so as to 
compel tho peopio to have reeourso to wells and save tho 
cannl water fur tructs farther south where the wntcr-lovul 
is still deep. There arc otlier than purely Gnaneinl reasons 
for encouraging n great developmoat of wells. It is bettor 
for the physicnl hcnitli and moral ehameter of the peopio 
that they should have to labour on ibelr wells than that 
they shonid sit idly watching the canal water fluwing over 


their fields. Again, ns things at present stand, think of 
tho enormous tesponsibility that lies upon Government to 
maintain its canal system in full working order. If tho 
lihanki Woir g.iVD way and was useless for oven six 
miiiiths, many thonsands of peasants on the Chounb Cnnnl 
would nt oncD be plunged into diro distress, ns their fields 
would prodneo nothing. Whereas if the water-level had 
been raised to worhing-pnint aiid tbo country wore dotted 
over with wells, they wonld be able to irrigate tboir fields 
and get some produce out of the ]and._ So that oven it 
owing to Boino eataolysm tho canal failed entirely, their 
destitntinn would come on only gradually nnd there would 
bo tiino to arrango to provido for them olsowherc. 

My recommendations thcrefnro nrs that tlie waters of 
the Punjab rivers shonid bo oariicd as far to tbe cast and 
sonth as possible ; that whore the rainfuil is god o or tbo 
underground water-level siiflioiently near the snrfnee to 
mnko irrigation from wells practioablo, canal water in the 
winter sc.asou should gradually bo refused ; that oveiy 
possible eneouragumont should bo given to tho sinking of 
wells, and more parlionlarly thnt ton lakhs of rupees 
should bo placed annually at tho disposal of the Punjab 
Government to be advanced on loans without interest for 
tho oonstruetiiiii of wells ; and that wo should gradually 
take into our canals more nnd more of tbo flood-waters of 
the rivers and spread them for over tho country. 


Mr.J. 

Wiltom 

C.S.I. 


to printed ouettiont. 


I imvs already snbmittcil memcronda for the Irrigation 
Commission on the follawing subjects 

I. Means of Irrig.ation of tlio Lower Bail Doab. 

II. Irrigation of the Jlivor Valleys of Iho Punjab. 

III. Future Irrifptlon Poliey in the Punjab, with 
special reference to the (iorelopincnt of irrigation 
by tneans of wells and inundation c.annls. I nerd 
not repent what I have said in those memomndn. 


A, — General. 

1. T hare spreini knowledge of the following districts 
of the Putyab;— 

(1) Gtirgaon, wlioro 1 worked ns Assistant Pcltle* 
iiient Officer for t wo years, and w hero I assisted 
the Urpnty Commissioner in granting roinission 
of arrears and rrduetion of iisressmeiit on a large 
jiCBle sftcr the droughts nnd fever nnd loss of 
cattle and population of the years 1877 — 18S2. 

(2) Sirm and I-'uzili-a TahtiU, the nsscssment of 
wiiieli 1 revised in 1870 — 1882. 

(3) Shahpur VMrict, wliere 1 sv.sb Deputy Commis- 
sioner and Settlement Offiocr for eight years. 

(4; lliiiealpindi Dhirict, of wliich I was Deputy 
Cuniiuissinner for 2J| years. 

I have also as Settlement Coiniuissioner learned much 
of tbo ngrioullnral condition oi the loihiwing di-tricls 
daring tlio last two years, r-is., J hang, Multan, Murallar- 
garb. Dera Ismail Khan, Kohat, Uwzara, and Jhclum. 

I proiHiso tberidoro to nlliwor tlie questions with refer- 
tneo to the cironin-stancrs of the Provinco generally, but 
with ert-cisl reference to Sbalipar and the soulb-wcotcrn 
districts. 

2. Tlio tot.al average annual rainfall varies, ns _n general 
rule, inversely with tlio distance from the llimnUyas. 
Along tlui foot of the liilla there is a loue of country where 
it iimounts to over 30 inches per nnniiin and is fairly cer- 
tain. so thal a large area of crops can bo grown every year 
witli the liclp of tilt loo.al rainfoll alone. Piirthcr out tho 
average rniiifsll is between 8U nnd 20 inriies, and becomes 
more '^nneortnin, so that while it is still possible in good 
years to grow n larg.' area of rain-crops, they sro mow in- 
seenre and in ycara of drought cither cannot bo sown or 
fail largely. Still more to tbe soulb.wt'st coitics a mno 
where the average ramLdl is helwcen 20 nnd 10 inches and 
exceedingly vnriablo, no thal the rain-crops are very pre- 
carious. In a year of good rainfall, largo arras arc sown 
and given haiidsnine rmtturn, but in a ) ear of droiiglit 
praetienlly nn crefis nro matured eiiicpt with tbo aid of 
irrigatioii. In the exlremo aoutb-west of tho Province the 
rainfall is on the nverngo less than ten iiielies and the area 
grown in dependence cm tho local rainfall only is qnito 
riisignificant, so that ^htto tbo cnlllvatioii depends on tbo 
a'nhuni floods of tbo rivers or on wells and canals. 

Punjab 


_The iniporlanee of nrlifioinl irrigation varies inversely 
with tho ntiionnt and rertainty of the local rainfall. In 
the zone of fairly certain rainfall nv.ar the hills, thongli 
wells are annk in great iininbcrs wherever tbo conditions 
nto_ fnvonrahle and the water of tlio hill torrents nnd 
Borings is conducted on to tho flclds bolow, a Inr^e propor- 
tion of the crops nro grown without nny nTlifiotal irrign- 
tloii. Further to tho sonth-west, ns the rslntnll dcoreascs 
in ninonnt nnd becomes more nneerinin, wells and ennnls 
become moio and more important, until in the sonth-west 
of tho Punjab, no attempt is made to grow n crop nnlrss 
it can be irrigated by a well or cannl, or sown on land 
mniitened by the river-floods. 

On whnt may bo called tho Northern PIntoan north of 
the ealt Range, comiirising the Jhelnin and Rawalpindi 
districts, nod |<.arts of Shnhpur nnd Hnenro, tho country is 
so ml up by hills nnd ravines that it is impossible to eon- 
iitruel large canals or to sink many wells, and nithougli tho 
rainfall is, towards tho south of tho I'lalcati, comparatively 
reanty nnd nneertain, tho ornps nro almost entirely depen- 
dent on tlie local rainfall. Great pains nro taken by mcons 
of nn olnbornto system of embankments, small nnd great, 
to retain the moisture on tho terrnecd fields nnd to conduct 
the draioago of tho higficr lands on to them, but when 
the Iras] rainfall fails, as it did disastronsly in tbo Jlielnm 
district in 1800, tlieso ombankmonts are useless nnd the 
fields remain dry nnd barren. 

Again, in the Rohtiik and Ilisrar districts on tlie borders 
of tho Rajpntann desert, when tho rainfall is opportune, 
ininiens" nreiis of the level light soil which ohameterises 
the tract, are plonglicd nnd sown and preduco n largo 
quniitity of grain nnd folder, hut wlien n year of drongut 
coiiir.s. ns it dons about once in five years, the whole oouii- 
try Is a rlesert (except where iirigalion from one of tlie 
perennial canals is possible) owing to tho fact thnt over 
almost tho whole of this tract, the underground wnicr-lerol 
isSOfcoior more from the sarfnoe, nnd iriigation from 
wells prohibitively ciponsive. On nn nvorago of years 
the trnet produees enough grain to support a large popula- 
tion, blit they are siihicct to the most violent vioissitudes 
of plenty hiid stni ration. 

In tlio almost rainless tract in tlio sontii-wcst of the 
Provinco a great deal has ho<-n dime by moms of inunda- 
tion canals to spread tlio flood-waters of tho rivers in the 
hoi season over the country, soinutiinee nt a considerable 
distaneo from the river bed, nnd us this proecas brings tho 
underground wator-lcvol nonr tho surface, irrigation from 
wells hecoini'S easj-, nnd largo an-ns of crops are raised in 
siiiiinirr by means of ennni irrigation alone, nnd in winter 
by menus of canal irrigation aided hy wells, tho canal water 
moi-toning the land fur tlin sowing of n wintor-ornp, nnd 
the well irrignliou during Iho wintar, when tho rivers have 
fallen nnd the canals hnvc ecnacd to flow, bringing it to 
matniily. 

Daring Iho last forty yc,irs a scries nt great r.sna!B hnve 
Iieen emistrncted, taking out from the rivers soon after 
they dekonoh from' the hills, and condnoting their wntot 

ni 
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OTOT tbe vast Birctehcs of compnriitiTely bigb-lyini; land 
between tbe river valleye, mneh of whioh with itasenntj 
rainfall and deep spring-level formerly produced hardly 
any crops. With the aid of weirs, the<a canals intercept 
tbe winter flow of tho rivers as well ns their sninmor floods, 
and thus give irrigation all through the year. I'hcy have 
iitado it possible to grow immouso areas of crops where no 
crop was possible Mfore, and rendored them scenre from 
any but partial failure. The mort striking example of 
those works is the Chonsb canal, svhieh has bronght under 
irrigation and oultivntion a million and a-half of acres, 
formerly waste, and now supports in comfort a pupnlation 
of 800,000 souls wbero ton years ago only 00,000 fonnd a 
scanty subsistence. 

S. I do not think that anywhere extension of irrigation 
is hindered by sparsity of population or to any great 
extent by insnlficiont supply of cittle or iiinnare. AVbcrc 
iirigation can be profitably extended, cnltirators aro easily 
found, jind tho necessary number of o.>ttte is soon 
forthcoming, except in tho o ise of poor individual owners 
whom libetal grants of tatavi for bnlloeks witnid often 
enable to work their wells more folly. Nor is tho soil nnsnit- 
nblo^ to irrigation nnywhoro in the i’nnjsb except possi- 
bly in tho Tlini of tho Stnd-Sagnr Ooab, and cren there 1 
do not luyscif iliiiik that the poverty of tho soil or the pro- 
valence of sand-hills will bo found tea furmtdahlo an oh- 
stscle. TIio rise and fall of the annual floods of tho snow- 
fed rivers have proved farcunbte to the extension of irriga- 
tion. There ore many tracts, liowcvcr, where irrigilion,by 
means of wells wontd bo mnoh more common, wore tbo un- 
derground w.atcr-lablo nearer the surface. The obiof obstacle 
to tbo extension of irrigntion, where irrigation is feasible 
and smuld be profitable, is the lack of eapit.al for tho initial 
expeuditnro whether on wells or canals. Once they aro 
made, it is seldom diificnlt to keep them going, tbongh at 
times the superior attractions of c.asicr cnltivation el<cwbcro 
may cause wells to bo Icmporaritj deserted, or tho want of 
bullocks may cripple the pc.-isant proprietor and make him 
tomiiorarily abandon his well. If Government would itself 
spend more money on the eonstmetion of canals, and ad- 
vance more money for the eonstrnciien uf wells.' a very 
large extension of irrigation would rcsnlt, and other dilB- 
ealtics would disappear. 

The Icar uf enhanced tevenno assessment 1ms no appreci- 
able cilrct mdnndering extcni'on ct irrigation. The pro- 
visions for the pioteetion of itnprovemenls ngsiust cnhnnoc- 
ment of tho land revonno arc srell known and have the fnll 
confidence of the people, who eualinno to sink welts and 
make other improscmciits when a new nssrasment is impend- 
ing just ns_ if their nsscssnient were fixed for years to 
rumc. For instance, in tho Indus T.a1Iey tract of the Dora 
Ismail Khan distriet, now under re-assfssnient, a thousand 
wells have been made in tho last twenty years. 

Tcnanti-at-will do not sink wells and are not likely lo do 
so, so long as they remain tcuants-at-will. A. few of them 
might sink wells If they were given a right of ocenpancy, 
but there is no sctficicnt ground fur such a sweeping vhango 
_ . _ . .in tho Uw. The present law 

Teaser, An. ... turn a tenant-at-wUl 

can wftVc nn imppaTi*m«*nt 
Yvhh the AMont of his landlord, nnd tbcrtbj become coti* 
tied to eompensalion for the Improvement on ejectment. 
Further than thi^ tho law couM not go withoot iindao 
interference with the nghteoCUndlords. A tenant hating 
light of oscnps>nej ie entitled to make improtemeat* on 
^ . hit tonancT and fr proioitei 

Seettoa* Cl, S3. from enhancement of rent 

thereon nniil the land rerenno is cnhantcdi SJ that ho hat 
tlw 5arao inducement ti make improvenieiits that n pro- 
prietor hat. , ... 

All that IS wanted to cnconrog«> cslcntion of irrigation 
in tho Punjab is the proviHioii of capital fur the Ojnstrnc* 
lions of wells and cinau. 

4. See Douie's Settlement Manual paraRmph^ 602^0a. 
Land irrigated hf o new wcllf dam or rwerroir is pro- 
tcctoi from enhancement of aws^nicnt for 20 ^jears; land 
irrigatvd bj an old well, dam or reservoir repaired* for ten 
years; foracni from a river cr lake exemption from cn- 
tanecDont is allowed for from five to ten y^rs. TiiMO 
periods are generally suflioient* and the Financial Comnyi* 
sioner has tho power (never ns^d) to grant pfutcctwn for 
longer periods when special reasono can bo sbown for this 
indulgrucc. In praotico the cicmption it secured by an 
enqairy made by the Settlcinonl Officer into the case of every 
well made since lo^t ecttlfment, and the grant of a jj*^^**®* 
t«vo lease and exemption from wet os<ca«ioent of all wells 
entitled to it under the rales. As an occupancy tenant rannot 
have his rent enhanced except in terms of the tand revenno, 
he enjoys tho same protection from cnhancoiuent on 
account of an improvement that an owner docs. 


In the 8onlh*westcm districts where tho land without irn- 
gatioD prodneos nothing, the rule till Lately was that when 
a.wcll was constructed to irrigtteland beyond the reach of 
riyer*floodK on canal waters lialC tho ossesamont should bo ro* 
mitted.^ Jlecently, however, Ooremment havo extended the' 
protection and ruled that in snob n case no aa^cs^ment what- 
over shall bo realised un tho land or well during fvhe period 
of exemption. This liberal provision shonld further en« 
courage tho constmotion of wells In such tracts* 


It is BORietirocs nrgued that on improvement cfTestod by 
tho oxpcnditiiro of private oapital ahutild bo exempted from 
cnhnnocmoiit of land revonoe on that neconnt forever, bat 
I am strongly opposed to tho introduction of any saoh 
sweeping change In tho ns«cssmcnt policy of the Punjab* 
One rOsUon given for perpetual exemption is that it ii coino- 
mieally wrong to tax tho expeniitiure of capital on improve- 
menu. 1 cannot subscribe to this argument. It seems to 
mo that accnmulatcil oaptUl in whatever form is one of the 
first things that should bo taxed* and tltis is in accordance 
with tho policy now adopted in England of Imposing grad* 
nateJ death duties and a nigh sneome-tax. If a land^owner, 
under tho priyteetion ofonr hive, has been able to accumu- 
late capital and make a well* which adds considerably to his 
income, there is no rcn«on why he shnuM not piytotfae 
SiaVo whic\i pTo\M(\a Vi\m a poriitm of the imha'iced Income 
he gets from this invc'itment uf his rapitah All that is neces- 
sary is that the enhancement of ihc revenne should not he 
stgreiiorso sudden a« to di4*ouragd sneh investments of 
etpitnl, and espfrietteo shmrs tbit tbo ni<»sment roles in 
force ‘m the Panjab do not operate aa any such discourage- 
ment. For during tho pa^t ten rears the land owners of 
the Punjab havo spent over 150 lakhs of rQ|>ecs in making 
or bringing into nso 65,001 masonry wells, although each 
man knew that Ins making a well would result in an 
cnlmneemcut of his amsssmciit after tbe expiry of the period 
of exemption. There Ss therefore* no nw to grant a per- 
p*tnal exemption from enhancement on improvements, nor 
can it bo equitably claim-d* nor docs any jand-oimer in the 
Punjab, unless prompted from without, think ofclatmlag it. 


If such perpetnil exemptions were a*1on<^, wa should 
havo in praethN* the anomaly that gio 1 well-irrigated lands 
prodneing Talwalde crops would pay a low rate of revenue, 
while p-'or crops on imirrigale I lands would psy a rate of as- 
a^siment much higher in proportion lo the gmss produce or to 
the net profits of oaltivation. This would seem very nnfatr 
to the ordinary Punjab peMtnt, who bss be»»n aconstomed to 
see tbe assoisment proportioned to ihc net profits, and to 
some extent to tho gross prodnes of tbo Land, and to my 
mind woald ho njanvlnfquliaWe,it the period of low a«sc«i- 
incut were extended for longer than tvas neecssir^V to give 
the improving Hnd-owner a fair return for tbo capital spent 
bv him on hU improTcmcnt. It would be all in favour 
of the e.ipitsllst and worid by romptrison injuriously 
affect the poor penstnl with no cAp»Lals ^ Th^re would 
b' grest danger, too, of its directly injuring the owner 
of uniaiproTcl Isnd. Along with tho theory of not taring 

improverftcnU* goe< the ihnory 

'Jn, n” wT*”' 

lo its B-tosl proflnee but svitli 
rrfi’rcnco t.i its rapibHitirs. nnd vre slionlfl pnibabljr oot 
onl^ havr improv,' J lanil a-rvs-cil at very lorr rotes in com- 
pirison with tbs a-tu»l profits, bctunirarrovetl land a«sessrd 
Bl rates hiph in compari*im with its artnal profit., on tho 
(-ronni) that it mixlit bo imnrovvJ, say. hy the sinking of n 
well where the sprlnp level is near ilie surface. This wonld 
be i;co.-ly unfair to the poor man who bad not the c-apital 
to make the iuiprovcroent, and would tend to compel him to 
pan with hi. land to a capitalist. I ttust Ibercfoic that 
th • Punjab with its three million of peasant owners, most of 
tlieni without snOicient capital to m.ako expensive improve- 
ments nu their land, will be *ived from the applirntion of 
this tlieory, nnd tliat the present period of exemption from 
enhanced ns-es.mont, which is ample bo give the imptortngt 
owner n fiiir return on Mi capital, will not ha extended. 

I think, however, that tbe present rale, might be made 
more liberiil, not only in order to enionrage Improwements, 
but in order to tnako them mote equitable. Ftoriso (fi) of 
tbo rulrs is ni follows: — 


'• Provided that nn Icse shall be civen on neeonat of n 
well or other work esn.triieted to water land 
olrendv nwe.sed nt irrigated ratrs, as n lease is in- 
tended to secure the otmor ag-iiiist an cniianee- 
ment of assessment, and not to entitle him to the 
reiiii'uion of any part of tbe demand nlroiJy in 
force." 

The nc'nxi working nl (his proviso in as foiiowa- The 
Settlement Ofiiccr at a roriiion of ssacssmont osscsses n well 
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evened by k nnd (ho Innd nttnohed to it nt Rs. 30 wet nssess* 
ment. Ho Rnds that the well was mode five yonra n:^ at a 
cost of Rs. SOO, in land provioQSly uncnltivatod and nn" 
ns<eesod, and thcrofuro gives a protoctire lenso for 1 6 rears 
nnd Assesses tlioland at the unirrigatoil rate nt Rs. 10, dafor- 
ring tho renVisatioii of the Rs. 20, which roprosents the wot 
part of the assetsment, /or tho remaining 15 years of tho 
period of ozemption, Hu finds another well ndjninint; it, 
owned hr B, of cznoliy tlie same chnraotor, nnd nssessrs that 
nnd the hind nttnelied to it also nt Rs. SO. B pnints out 
that he nlsodro years ago nndo the well at (ho cost of 
Rs. 300 nnd olnime the name exemption ns A has got, nis., n 
reduetinn of his assessment by Rs. 20 for 16 years, bnt on 
referring to the old rosords it is fonnd that nt the last settio* 
ment 30 years ngo n well vrnsin existence in B's holding and 
that liis land was then nsse.ssed at irrigated rates, to 
nlthongh he shows that old well foil in nnd that he hod to 
go to the enmo expense to keep bis holding irrigated that A 
inenrred to bring a bit of waste l.and nndcr irrigation, he is 
told that under tho proriso qnotol ho can get no remisdon. 

B docs not SCO the justice of this deeisinn ; nor do I : and 1 
hare often been sorry to liare to rrfos' nn exi-mptinn <m 
this ground, wlim announcing new nsscssim-nts. If tho 
tui3»i.r4:!s Uva wssivfixc.- 

monts it is siin'ly as impintant to rncoiinsge li to make n 
new well to take th" pinee of the old one that has fallen in, 
as it is to enronrage A tn m ike n new well to irrignto 
wnste land. On tlir other hnnil, ii the reason For tlie rules 
is that A hr making n now well incress»« iho 1and*rerenoe 
assessment and is therefore enlitlod tn some retiun on his 
eipitnl hr exemption for n time from the Rise.s'ncnt that 
would otheriri«o bo impmcl. surely B is cijnaUv eu! tlc.l to 
an exemption wlien by msxing n new well i., take tho pla"o 
of tho old one, lie Iins prerenteil th» land from falling into a 
stnlo of waste, md r.ired tho Siato from haring to redneo 
the land-reroiiiio on iiis liolding. 

la the cas’ of the Xliiltm distriel Government hare re* 
eintly ssnetionrl :i more lihoral 
Multan S'lilr'senl Rfoort, rule ns regards wo!l.s that may 
Arpnnl X . horeafler bo ina le. Tha new 

rule for tint dislrict runs a< fo'lows 

" If a new well 1« made tn la'se tlie plnr» of nn «dd well 
which was as’e.« >110 rrrenue nt seUlcment, or if 
nn old widl iiicapshlo of me ins lieen wpsired, a 
ptoleelire leas» will he giren exempting the weil 
from nry fitet well n«R.>'Smci.t, in addition to she 
land»tefeiino. ifnny, ftlro»dyn««e*«*d ni«n it, from 
the d.ste on which the well was jiisdo or its repair 
roinnleb'd, but th” term of exemption will bn fixed 
by llio I'rpnlr Commissioner with reftron-e to tho 
expenses incurred, nnd shall not exceed ten yo-r<.“ 

This ride has linen made fora di»triel where the nsxess' 
ment will be linetiinling, nnd wlien', when n well falls out 
of use fornny esusn, tliC flxel well nisossm-nt impos'd upon 
it will b" at oiiee remitted. Rut I tres; that tho more iis 
beta) poliev here ndople.l will be extended to otlier ports of 
tlie Pur lab nnd to wells nlready in cxlstonee. I teooinmcnd 
tliat in place of the piC'enl pr-iriso (i) the following rolo bo 
adopted !•— 

*' Where n well or other work has been renstrnctcd’ftf 
irrigatolood nlready ffi'rd at irrigated rates, tho 
BrlttemeTit Ollieer may, nt ii reri.sion of n'xassmcnt 
grant an excinplion from irrig.xlcd rates to the 
land irrigate 1 liy tho well or oi her woik,_nsUU 
hod hciMi picvinusly uiiinig.ited, but in lixing the 
p"rio<1 nnd amount of the exomption, hr shiill tabo 
into RCfonnl tlie expenses ineurreJ, nnd shall In no 
rare grant n largor cxcmptlou, or fur n longer 
periol ihon would hni c been allowed for n now 
wort on land ptovionsiy nnirrlgalcd,’' 

l/ndor this rule GuTCmmcnt wo: Id lose for n Umo the 
arserioncnt ill irrigated tales that would uudur the prasent 
rnlrs be reali'rd on Iiind irrigated by n new well iiinde to 
take tho place of nn old one, but it ism impnitsut to on* 
eouMge the construction of wells, oven to take tho pinee of 
old ones tlmt bare becoino usclcs, nnd tho rr.xsnns of equity 
in faveur of the cuneenion arc so strong, Hint I trnst 
Gorernrroiit will ncenjit tiio small lo-s the change would 
entail. As tho propo>ed rule would tend to prei out irrigated 
Wesst, sHsifusS. '<a^s!s4ss. 

would probably in tiio end bring more g-xin than loss to 
the Biatc, 

In another dlrcelion, 1 think, wo sltoiild be more liberal id 
. ' our treatment of wells, eepeoinlly in tho coini'nrntively min* 
• Ices tniots in the sniith'wesi of the Province, where If d 
. well, unaided by canal* or river-fleods, ceases lo bo workedi 
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tba land prodnccs nbsolntoly nothing, Attbo reoentro- 
assessmont of tho Xfnltan distriot it was fonnd that no less TVilton, 

than 2,000 wells assessed to fixed land rovonno at the pro* G.S.L 
vioas settlement had gone out of work, and yet the lands — — 

attaehod to them, though tn many casos thoy produced 
absolntoly no crop, wore paying Rs. 30,000 land rcrenuo per 
annum. In many snoh cases the well had lain idle, and tho 
land barren for years, and yet tho land-owner, often a poor 
pciisant, had gone on paying to the State his Rs. 16 or 20 
assessment year by year. What wander that many of thorn 
were driven into debt and hod to port with their land to 
men of morn oapital ! To obviate sneli oases in fiitnro, 
OoTcrnroent linvo sunetioned tho following rule for tho 
Alultnn distriot : — 

"When a well falls nnt of nso for any cause, the fixed 
well assessment whteh was imposed on it nt sottlc* 
ment will b" remitted from the first rabi harvest 
in which tho well vras ont of use.” 

It is to he hoped that tills rnlc will bo oxtended to any 
tracts in whioh tlio assessment is wholly or partly flnotn- 
oting. 

Again in the Thai it was fonnd that man^ wolls ont of 
US', witii lands that prodneed no crop, wore still paying tho 
Assess'ncnt fixe I on (hem nt •cltlomont, but in recent years 
Goreminsiit iiav- ordered tlie suspension of the revonue duo 
on nil sneh nhxn lono I wells, nnd no doubt (hose suspended 
arrears will b' rrmitt'd in due course. 

There nro etill. however, very many wells in tnets wholly 
or partly under fixel assessment which eontinno to pay 
rerenuo though they Imvc been abandoned and thoiigh 
th'ic lands prince nothing, or only n scanty nnirrigated 
crop. In n re’ent tonr in the. I hang distriot I have come 
neross raxn 3 - onoh wolls, and I bcliovo thoy nro numerous in 
Montgomery nnd in some other distriots of tho coinpxta- 
tivoly rainlcsi tract. 1 haro always fo't strongly that it 
wss extrcmclv harsh and often cruel of Government to go 
on realising revenue in sucli esses, and have longed fur tho 
day when n more just nnd generous policy would bo adopted. 

The system 1ms been justitieil by tho argument thnt when 
tho M'fssmpiit of nn estate has been fixed for twenty or 
thirty years, the profit nnd loss nro tho affair of the land- 
owners of the estate, and ns Government onnnot raise tiic 
assessment, neitlicr skoaid it lower it bccanso a well has 
fallen in nnd the rem-dr pointed out is a redistribution of the 
assessment over tlio holdings comprising the estate. As a 
matter of practice, this remedy is nppliod only in the 
mrset easssj the rra«on being that neither Collector nor 
psoplo feel it to he jnst that becanso BV well ha* fnllcu in, 

A’s assessment should be incroased. Besides under tho sys- 
tem of exempting improvoments from enhancement, new 
wells made in other parts of tlie estate cannot ho made to 
beor 0 part of the ns«r*sincnt of a well thnt has fnllon in. 

The resnlt is, ns I have said, that the Collector has to go on, 
perhaps for years, lealising revenne from tho wretched 
peasant whnse well is useless nnd whose lands prodneo no- 
thing, and it ta ni Iv when a revision of assessment comes 
round that tiip needed relief is given, and most likely by 
tlmt time tho original proprietor hns fonnd it impossibic to 
go on paring tho land-rovenne on his barren liolding nnd haa 
parted witii it to romo man of capital who can nlford to wait. 

This is no oinggorotion. Tbero nro hundreds, if not thou- 
sands, of sneh 0 <sDs ill tho Punjab nt this moment. 

In tho rase of tlie SInawan tahsil of the Muzafilirgarli 
district Oovemmonl Imvo reeenlly nccepicd tho prinoiple 
thnt when a well falls permanently out of u*e, a romission 
of that portion of the assessment wiiich is charged on tlie 
irrigation from tho well may bo granted, if the Ocpiity 
Conimis'.ioner is satmfiod lliat tlicro was good reason for its 
nhandonmoDt, an>l thnt tho owiiors Imre not snffioient land 
clsowhero lo rnnUo them to pay the rovenno of the dcscctod 
holding. XVhon n liolding, the revenue of whioli has been 
remitted nnder the nbove rules, is ng,ain brought tinder eiil- 
tivation, the remitted reveniio, or such portion of it as tho 
Dopnty CominiMioiicr shall sco fit, may be rc-iniposed. 

I lecanimi-nd that a similar rnlc be extended to all tlic 
comparatively rainless distriots of the Pnnjnb, whotlier their 
Bssessment is oaming midor revision or nnt ; nnd mado even 
more liiicml. It might run ns follows 

I. " In (riicls where tho assessment is partly fixed nnd 
ixirtly Tlncliiafing, when a well falls out of nso for 
any cause, tlio fixed well assessment imposed on it 
shall he romifted from tho firet roJi harvest in 
whieli tho well was out of US- j nnd when a well 
of wiiicli tlio fixed -nssessment has lecn remitted 
under tliis nilo is npin brought into ueo, tho 
fixed well osscssmcnl formerly imposed on it shall. 
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unlevn it is remitted iiniior n pnitootire lease, ba 
roMinposed nitb cfTcot from tho first rabi harvest in 
Tvliich the troll is in nee. 

II. In tmots Tvharo the nsiessment is whollv fixed, 
irhoD n well fulls out of use, tlio Deputy Cummis* 
■ioncr shall consider whothor that part of I ha 
nsscssiiieiit whioli represents tho profits of irriga- 
tion from the troll slinnid not lio roinittad. If 
tho land attaohed to tho trull remains wholly on- 
Guliiroted, he shall roinit thn wlioln asscssmont 
on the well-holding with etfeot from the first rafii 
harrest in whioh tho troll was out of nso. If tho 
land attaohed to tho trell eontinnes to be oultirated 
with tiio aid of another well, or of canals, riror- 
Qoods or local rainfall, ho shall giro suon a r<‘mis- 
sion, not exceeding tlio sum nssessed on tho profits 
of tho iirigntion iiom tho wed, ns ho ooiisidors fit 
tvith reforonco to oil the ciicomstauees of tho 
holding. AVhen n well, of trhioh tho assessment 
has been wholly or ptrllr romitte-l under this rule, 
io iigaiii brought into use, tho a.ssrssinoiit nxnittcd, 
or snob portion of it as the l>,<puty Uoiamissionar 
slinll SCO fit, eliall, iiiilc'ss it is roinittad titular a 
proteotivu lease, he ro-impesed with eifeet from tho 
first rail harvest la which the well is in use. 

Able— These rules apply olso lajhalart. 

_ I wonld extend these rales in the first insiaiieo to tho 
distriits of l>era Ghazl Ivhan, MniafTargarh Multan, 
Hianwali, Jhang, Hoiilgomery, Shahpiir, Guirat, tSuiran- 
waln, Lthore, Ferozepore and lli*ssr. Thor shoiild not he 
appliod to tra-te irrigated from perennial e.nnals, as thera 
tho well Is often abandoned bee.tnsa irriimtMn from tha 
canal makes tlio crops siifiloicntly scenre Nor wonld I 
apply thorn in the first inst.mcc to districts with moro 
certain r.iinrnll, ns in siirh tra-ts tha well is often not 
worked in good years and is msmtained cliielly ns an insar- 
nneo against seasons of drooght. 

The introdnclion of aneh a rnlo would of conns antsil 
some toss of rerc.nio on Gorarnineut, ns we eliould hare to 
remit nsrenuo on wells that fall out of nso And coald not 
impose new rerenoo on new wells until the period of exemp- 
tion had aipiied, bat I would ask Gorarnuient to neea^it 
this loss ra'hcr than continue tho harsh and nssympitlietie 
policy of realising rereniie from nhind.incd wells and birrcn 
fields. In tha end too tho gain would be greatrr than tho 
loss, hceniise thi finking of wells would ho greatly cn- 
eonrngeJ, if tho land-owner were sure that ha sranld not 
Imva t« pay an nssesim-nt on his wdl in years in whieh it 
is out of work, mid boeauso the pitot: of nssessuicnt on well* 
co:(Id le’ safclr raised, if ire weri< sure that tho reronuo 
would ba remitted when the wc'I was abandiinel. It is nnt, 
bowel er, with a view to nn uUiiiiate inerea«,i in tlie rovenne, 
blit in the name nf justica, that I nrge this reform in our 
assrssineiit paltry. 

5. The rul's for the grant of loans under tha Land 
Improreuiant Aet have rvo-iitly heen nia le inora elastic and 
although they lira, I think, e.ipvhle of f<irih«r ininrorement, 
they arc not tha oliief obsUiola to tho in.ire gcmral croidoy- 
mant of such loans in extending irrigation. The chief 
hindrance is that the Uovcconiont will nut provide sutfielent 
funds to meet the deinaiid.s of the p-oplo undiw tha present 
rules, and so long as their present raijiiiramaiits are not mat, 
it seems of little nsc to profioso further luaJificatioiis of the 
ttiles, Tho Deputy Cninmissionnr of Delhi toils me he hss 
Biiphr.atioDs for its. CO, OKI /a lari, Tho Tah<!ldar of one 
tnbsil in Mniallatgarli has applications tot Ks. 20,000. 
Tho Scttlemoiit Oliieer of Dora Ismail Khon aonld disposo 
of Rs. 25,00J n year. Hn; the money is not foitheaming. 
There is Htflo eiiconragoincnl to th" people to apply far 
loans wlien they have ta bo told th it their applications ore 
npprored, but cannot be granted bcosnsc there nro iio fond'. 
Moreover, it is very b.ad tioaneo to stmt these gianU, apart 
altogether ftotn the great benefit to Government from the 
extension of irrigation in iiltiiante enhancement of (ho land 
reronno and immedisto security of the crops. The Paiij »b 
see mr arerlsas time on rulnre Government hss praetically 
IrrlcMlon PoMpj la tti» t^njsb. nn biid and ci«»nn AS 

anunftl ntt profit of Rr. 40,000 a yput on this branch of its 
monoylendtng butinexs, «o tbftt.npirt from xnaro RtAto4man* 
liko ooosidprations, matires that would anny n selfish 
beoker should Induce Gorerntu^nt to ndraneo ns much 
money tor Uud lmpro%fitnvut& na tho ^>eQplo will taka^on 
tho present terms. 1 \roiild urf^a that ten lakhs of rupees 
por annum should bo pKnrttd at the dt^poml of tho Punjab 
Gorernment for ndrauecs for laud ioiprorom*‘nt. unci that 
thU Slim nlinuid bt« male arallahlo every .'tear whatever be 
the demands on Oorernsent for fuiuinc expendituro nnd 
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other lo'xns. If Dipnty Commisaiooers, ftud poopto kn‘*w 
that thoir rcqulremonte under thU hei^d wonld be regnhvtjy 
met, the demand would bo steady and roueh groator crou 
than it is. And it should not be difTicuU to Qnanou sneh 
limns where they give, as they at present do, n certain 
return of 0} per cent, per anuum. Until the Gorernment 
&in find the funds to udvuoco on iheso terui«i, there eooms 
Rule use in n«iking them to make tlm tenug more Ifiiient. 
I dcsiro, ho\rorer« a^aiii to point unt Uuw profitable an 
oxtensiou of irriRAtiod by iiioans of these loans is lo Gor- 
4‘rnraont, apart from the intcri^st reoeiTcd. If by inaldiif; 
nn advance of Rs. 900 we can induce u l.ind*owoor to niako 
D Troll, tbi*n after tho expiry of the Inviity years* p(»riod of 
ecemption. the hind revunue can, in inoA distriots, he eo- 
hsnsfd in couMideruthm of ths cxisteuce of tho widi, by 
about its* 20 por aniiQin. so that although Govemrarnt will 
get no return from iU loan, nther than tho interest it 
elaimr, for twenty years, it will tliou gee by wa\ of an 
onbaneciiiont of land reronuo, a return of oror Gpor coot, 
on U« loin, tho capital nf vriiioh will, by that time, have boon 
reptid; so that it irould bo apuru financial gain to Gorerii* 
inent In many cis^s t» ndTaueo money fur such Improve- 
tiienfs froo of intercut altogolher. It wunld logo tho intorest 
for twontv yCsTri, but would uf tor tho twenty years get G per 
cent, nn tho ban (already repaid) as huig ns tho well la«*tod. 
Apwt from purely finanrml ootisiderAtions th^ra ure 

the moro gem ml enn^iderattons (luit tho constructiou of 
irricfttioti works rendi r-i the eropT more SLeuro, inero t<n<« the 
prtuluRO of th « eountry an I tnakos Ihs people more nbU* to 
enditro the ofTects of drought. 1 rci'orniuonit therofuro that 
whore the lAnd*oariicrM am nnt willing tii tako lnati$ on 
proTont tormT, und after Governm>*nt has found ibe funds 
to moot the deiuands of tbo<e who nccopt the presont terms, 
the ofTor of loans without IntoreH be made for tho making 
of wolU where tho i>i«puty Ciuntni*>*iotier in suiisfied that 
they would be worked and would bo uhcCuI. When all 
demands on tiles'^ tonus had bivn mri, if tbero wore lurtlier 
funds urnllablo, it wonld in some parts of the I’rovineo bo 
nUimat*«ly profitable to (iuverntuont to make odviin'*es on 
conditlun*tliat whtn the well Is undo and worked, a portion 
of tho advance will bo wriiiun off, but I would not oiTer 
adv.ances ou thc^o terms until wp havo s.itisfied the demands 
of tho'-e t>coplp who are tvUltng to take leans without nuj* 
such inducement. 


The policy of snsp-mston and rcmltTlon of Uud Improve- 
tuent lo ms in the Punjab U fairly liberal, hut it might 
perhaps Ik* laid down more doeidedly thst when the !m» 
pruremeut fai)< of U» obj ‘t't, owing to tho misfortune nnd 

Rrp^rt 'if tnUia Psc'bip Comials* not to the oxtrarngnuco of 
fi»i. rats 317. the borrower, the lo 4 n 

ahould be fi»coiumcod*d for remi-siou. Tho fact that the 
amount of such loans written o»T as irrceoreriMe is Ie»g 
than tt half per cent, per nnunm c-»c« to •huw that th»‘ 
p'dicy in this respect is not BUfficiently lib-ml. 1 think 
that in no case sh<u\hl cnmtxmnd or penM intot* st be exHcted. 
This saa ours to > much of i(ic Iiiuiya, and the Otdlector's 
p.»w,'ri of recovering the loan nnd interest a* nn arrear of 
laud rea'cnne give quite sutllnent security. 

The pTlOvl of repayment of a loan for a well may. under 
the presiot rwlrs, pe cxtsodM w twenty vear#, which is 
quite lo"g eoo'igh : hut in pmclifo it is scYlom extended 
over twelve yo »r*. I think that Cirdin.arily it sitoald be made 
to end with the p^rlol of exemption, so that as e*»on as the 
Joan ha* been repaid the Imd-owner Tvdl iMejiin to p»y tho 
enhaneel land tvvenue. The arcou'it nUttuld be made 
aimphir, the hnrrowt'r bring told only how much he must 
par everr hsTvesi m even for so m.iny years withoot 

hdog trDnhl<*d with t.etAi!s of prinL'ip.\l nnd interes*. 
AVJierc thelsnd-reTeaoo a^s-ss’D mt finctuaifS with th** crops 
of rich hanv< the rsiHsation of instalmonU of the lom 
should be made to finctnnte in proportion, ho that what the 
laud*ownt'r has to pay eicli \ nirrst may be proportioned to 
his actual income from his crops. 


If tho Goverumeut will make nvallable sufficient funds, 
it wuul I be advisAbU to depute a npocial ollicer to go round 
.. -a#*... » f** tbo different districts aud 

SfT'"' th. Hrpotty Comn.U,ioaor 

ill making foano. ITo ulionld 
have pxprrienco in judging ot tho taaiiabilitioa ul land for 
Irrigatinn and akoald bo oiii|>oiri'rf<1, trim lie baa aaliiified 
iiim-olf that it vroll can ond will tir profitably lunde and 
wotkod, to dii<bnr'<o tlic tnoiioy uii the .pot and draw up the 
necnjary paper, with n. llltlo delay nnd furmality u po»- 
aible. If thi* were done 1 believe tlie demand for eucb 
Iran* would greatly increase. It might ot least bo tried, and 
if ir did not sucreed might be stopped before it eonid do 
tnneb harm. Thu ofliccr should have attached to him a 
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siiburdinato experi/ with boring tonig, to Mcertain, free a£ 
expense to the Inod'ownori what' the subsoil and nndor-' 
ground wator-snpply aro like. This would save much wasto 
of money in frniticss attempts at welt-siukiiig. 

G. I have in my note on the Irrigation of tho 'River 
Vnllrys of tho Rnnjnbi pointo-l out how muoh tho popnin* 
lion of those vnlloyB has-been ^injured by tho opening of 
pcionninl canals in thric noighbenrhoeii : and how it is 
incumbent on GoTcrnmont to toko measures for thu imun- 
tennnee of their prosperity by extruding irrigation to their 
lands nt the capital rost of the onnali, au'l urged tliot (1) a 
grant of ten lairhs of rupees nhonld bo made ntinualiy from 
Xiosn Cipital fur tho improvement of inundation chnais and 
(3) n complete sutrey rhould be at once undertaken of nil 
tho river vniloys of the Punjab. 

. 1}.-—Oan3lf0feotttinuoutjloio. 

7. Where n canal has l<c"n made to irrigito n tmot in 
which the rainfall is scanty nod llie undurgnmnd water- 
level far below the siirfnrr, ns in the ea«c of tho Cbcnsh 
Cunal, it makes enltivntiun p wsiole when* it na' imjKjssihle 
before, and tho whole of tlm pMelnee raai fan cn-diie I lo the 
canal. Where, ns in the case of the unpT portion of ihe 
tracts irrigated liy iho ijowur Biri Heali C.ina!> Sirhind 
Canal and Western Jmuna t'.anal, it irrig sirs lauds pre- 
viously onltivati'd by tlie aid of flic local rai'ifull and wells, 
it makes the ctnps mnro^eeeure, it enables thorn tube 
tcatnred with lies Inbunr, it im-rcifcs t fan yi'dd uf crops on 
lands previously niiiiTiga'rd, o«d oanbirs n large- area of 
crops and hotter quali’ies of crop to be grown For 
iustanoo, su'^arcauf, rise, and wheat are grown on large- areas, 
nnd the netuni value «f the crops proiaccl euerinonsly 
iiicrciised. 

On n canal like tho Cheiinb Canal, which irriga-cs a 
rouiparntively rainless ciiintry, the yi.*M. ovlu in a yc\t of, 
for the tmet, ntnpio r.aiiifoll. dep -ads nlmns*. cnliirly on the 
canal, and the demmdforsTaicr,niilnri!'iirrigvo.l,flue- 
tuafe little from yeir to ymr. Oi the Sirhinl Can si, on 
the other hand, >he light soil of the tr-uit es nmtndc 1 
produs’s sToadorfully gj 1 1 crops in n yesr of nmplo ram- 
fall, wilhonl irrigation, ro that in «uuli n year tli* demand 
for water n id the area Irrigate i by the rintl fsll off in a 
very marked degree. In » ye ir of eeanty rainfall irriga- 
tion Igrratly ineressis the yield aod tfas do nan i f ir woter is 
brisk, while in a yc.ir of dr ‘nglit in the Per wp ir, ilisgir, 
and liohtak districts irrigsUd by tho Siihind Cinal nnd the 
extensions of I he W.stern Juinna C.tnil, nuihing n: nil 
woul 1 i'<) prsriac’d, were it net fir tlie can its, and every 
drop of sv.iter nvailsliln is eagswly ntiliscd. 

8. On ihs Cfaenab Can si the wlinle p-odn-o Is dne to tho 
canal. Its value mas- be estimate 1 on the nyerage of n 
normal term otyesre (st 15s 2e per B-rc, taking svh-.al ns 
the iiormil crop giving 121 manods p>r n-ro nt Rs. Sp-r 
msund. In n year of drought It will givi 10 inaniids p;r 
acre nt Us. 8 is inuund oi, say, U« 30 pernero. 

On the lower pirf of tin Sirhind on! Western iTniiina 
Csiinis on an ns'erige of years tli" pro tune of th' hin-l is 
increased by c inn! irrigs-.iiin tram nburt Jls. G lo nh.mt 
Us. l.s ant in n y-isr «f ilmught from iii. to Rs 30. In 
the uppT pert of the Simind nnd Ilsri Diisti Ciinals where 
cnl'.ivaiioa by meuns of svalis .ind the I icnl rainfall is jms- 
sible. tile vnlun of the crop-, groim is iners-avod by csnal 
irrigation in a normal year from iilnal Us IG to a'lo’st 
it-. S'l, nnd in a year of druuglil fromnbant Bs 10 to 

r.«. dO. 

0. On liie Oiiennb Csnni the tales nrc loviiad on Ibe nre* 
aelnnllv irrigsted fi<r laeh harvest. Gnveniment, the 
owner "of tlie l.snd nnd canal, rcalis-s from flip oolonisis 
ikU->gs'“hcr niiout Bs. u per acre irrigated, of sviileh U« 8-12 
is considered n< the prie-' of the vmier (oaenpu‘i‘« rntps) nnd 
the r.’m’iinder Ian I rs-venc*, rent niid^cc<«es. The r.iloniat 
when ho dos-s not ciiltivjtn the land hiinseif, i.nlilets It to a 
tenant trho nsnally pa.rs liim hclf the gron jitsiduce, besides 
p.ayiiig hulf till- s 7 .at-t-rati-« The avemg.' iiicnine of the 
ealonist fio-n the tenant in sttcb n ens" is nt least Us. 13 
per Iiei* h-ivitig him a net prolit of about Bs 7 per nem. 

On lands owned by privat'i individnnla Iho oeonpier's 
r.atcs eiiBTgcd nmnunt to isbout Rs. 4-1 pot ne.ri', the cuUi- 
vator pays Ih.’ ow-ntir one-third of tho gross prodnen, pi r/s th» 
waterrate, nnd the owner of the land pa.yn to Hisvi'tiiiiivut 
one rupee per irrig.ite I acre ns nsvner'e r.ite. As the value of 
tho prodnen hnsh-en incicnseilby tho intrednclion of canal 
irrigatirtn from nbnnt IN. S to Us. 2.'i and tho osvner'e 
siure has risen from nne-fnurtii to imo-tiilrd lin goto from 
tho temant instead of Ug. 2 about Be. .8, hosides the ocen- 
pior’6 rate, and ns his payments to Oovornment hayo in- 


croiised from ttboht 8 ohnns to nhont Rs. 1-8 per acre, his net 
income has risen from Bs. 1-8 to Rs, C-8 per acre. Ihcsa 
tracts (Jhiing and Hafizabnd) are about to Iinvn their 
assessment revised and tho opportunity will prohibly he 
taken to sceiiro a portion of these groat profits to the 
State. In the lower portions of the Sirhind Canal, where 
the soil is light and the. population eeanty, QoVernmont 
realises about Rs. 2-8 per nero ootnally irrigated, nnd so 
far hiss not lealiscd any owner’s rate or cnlianoemont of 
land-revenue, bat ns the Riszilka tahsit is now under re- 
assessment, the Innd-rcvcniiD is likelv to he largely en. 
haneel. The land-owner nsed to realise from the tenant 
nhont six niinns per acre under cultivation equal to 
nhont eight annas per aero harvested. He now realises 
(besides the oor.upier’s rnto. which is paid by tlie tenant) 
onc-fonrih of the gross prodnee or about Rs 4 pet acre, no 
that his proGts hare very gro.atlr increased. In tho upper 
part of tho Sirhind nnd Biri lloab Canals also the rents 
paid by tenants to landlords on cannl-irrigntcd lands have 
ineTens.i<l mneh more than in proportion to the payments 
made by them to Government. 1 nm strongly in fnvonr 
of scenring u> tbs Slate, which fan’s by the expenditnre 
of its etpilni constrael-l these emsls, n large share iif 
these cnnriti nis pt I'sts made by landlords owing to tho 
intro Inetioii nfesn’il irrigation, and I think no opportunity 
ehonid he lest tif doing so, vrhether by cnbnnoing the 
oc-iipier's roti-s, eiilianciiig tlie land revenuo or imposing 
nn oss-n.>r’8 rate. 

10. Tiic cost of cmstmtllng wotcr-cnnrscs from tho 
cani'-di-tfihnliries lo the fu-'Ids nnd of preparing the land 
fer irrigsunn is gencinllr b.smc by tlio landlord. It is 
smsll m eompari-son svith tho proRts of irrigation, and 
Had'O vnera has-e 1 ttle dillienlty in linding the money. In 
the rir-e:iitsi ill which the tenant incurs the oxpsnditnre, 
he wo.ild h» eii'itled to eomiionsstion on ojectmont. 

11. On the Western -Tomnn Canal great injnry was dono 
to ih- e<sil md to the Iie.a1th of the psopio by excessive 
irrigistion, and by the b id alignment of tlio c insi which 
in'.'fepiei the nalnrid drainage and gave rise to water- 
logg.ng, the spr.-nd of esit vfll sro-ceiice and the provolenco 
«' fever nn i rple’n disp.asa. B'lt of r'cent years the cannl 
has li-en ts-aligiu>d. the drainages opened up, nnd oxcesrire 
irrigation lii-rournied, with oxeelleiit remits, Tlio ea-ils 
f-inoerly complained of have been very much diminished 
and tho anndilMn of tho soil and the health of tho pcoplo 
grestlv iinpr.ivcd. The perennial canals iiiore recently 
inide have ti-en earefiill,v designed, nnd thase evils nre no- 
where s,srions. f bcr,> nr<s signs that ince.sinnt ooltivation 
srithonl the aid of maiin-e is exhniisting the fertility of 
the s lit blit not to nny al.irming extant, nnd the only 
fi’ssible earn seems tn b- a ui ire osti-nsivo use of mnnitrc 
mil the gnivliig ofless oxlmu-ting crops, which tho nnlti- 
r.it«is will n I li.jnb- learn in time. Tho iiitrndiiction of 
i-.aa«I irrigation into a formerly drr tm-t is generally 
follosv.’il by epidemics of fi-vcr, for wliirli them sroios no 
rcnic-lr exrs'pl perhaps tlio gradual disronr.igcinont of 
et:j-sivc irrigation w lero it is fiiniid to exist. Tho people 
c-t arenstomel to it. nnd woolil mlhcr havo the fever nnd 
(hs- irrigate I crops, than c>e.apo fever nnd auffer from 
(.emi.sLara'iiUon. 

Iain of opinion that ws shonll g) on extending onr 
nystem of vannls of o mlinnons llosv bv datiming tlie rivers 
bv means of sucecssivo avoirs nnd sjirendlng tlieir waters far 
over tlieilrv counlry loUieiiooth-cast ; nnd that by gradually 
ilis.-oaragiiig exccs-ia-e irrigation in tho unpor pan of the 
vommandeil lars'a wo shonll ctiond tho benefits iif canal 
irrigation over os mnrh nv lilable g i id land ns possibio 
(Os. niT OM. eu Kiitiire nnd iiidncc tho p.-oplo to enpp’c- 
Inieailoa r>Urj lu tho ment llio c.innl irrigation by 
I'anjab. sinking nnd working nnmerous 

srulls. 

C'—Canafit of inlurmilfent flow. 

12. Tnc inunilation cannU of tlic Punjab, on wbiob so 
hirge n p opurtion of llin cnltirntlnii in the snutli-aycst of 
the Pri'vinc.o sis-iwnds, are drawn from tho Punjab rircra in 
the summer season wlion their rise, due to the melting of 
the HtmaUjnn enowa ami the rainfall on tho lower hills, 
makes It jiiissiblc lo ilraw off a p.irtioii of their Goods with- 
sini th- ni 1 of a w.dr aeros* tho river. In nn nTdinnrr your 
they o'lmmcnce to flosv nbont thu middle nf April, nnd ccaao 
to ilow In tho middle of Soptomber, bub tho dates of com- 
raeneem-nt nnd eeimlinn slopond im tho melting of tho 
snosvs and on tho rainfall in tbe distant hills and vary in 
the nno caso lintween the ICth liinroh and tho 1 6th May, 
■and ill thi< iitfier between the Ist of August nod tbe l-t of 
Oitobvr. The c.siial head is dug at sneh n level tiint when 
the river rises, water will Dow down tho canal, whlnh is sn 
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eonstmcted that after some mi1e« tlie -water eommands tlio 
oonnttyi sometimes on both sides, bnt more especially 
between it and the river, by means of water-oonrsea, taken 
off from the oenal, often by merely digging a hole in the 
bankwiihout any masoniy ontlet. 

13. The greater part of the country irrigated by inundation 
canals has a very small rainfall, and bnt for the canals, 
would grow nothing at nil except a few acros on scattered 
wells. The onttarn does not'depend very mnoh on the local 
rainfall, althongn opportnue showers do increase tbo yield 
appreciably. The average value of the gross produce of 
laud irrigated by these canals wiihont the aid of wells may 
be estimated at Rs. 13 per acre, the whole of which shonld 
be credited to the existence of the canal. 

14. If the canals commence to flow late, there is not 
time to sow eettou and indigo, which are the most valuable 
antnmn crops grown to any great extent on these e.inals. 
If they cease to flow early, the antnmn crops wither and 
there is no moisture on which to sow wheat and other winter 
crops. 

15. A largo area is irrigated by tlieso canals without tha 
aid of wells and is geuorafty put under cotton, indigo, 
millets, pulses and other autumn crops, bnt it is nsoal to 
employ the later supplies of canal water in moistening large 
arena of land on which to sow wheat, barley and other 
winter oraps, and to inatnre them by irrigating thnm alt 
thrungfa the winter by means of numerons wells. "Were it 
not for the wells, these canals would prudnee practically 
nothing bnt autumn crops, and their value would bs 
lessoned by half. It Is csssntial, therefore, to onoonrage 
the eonstrnetion of wells in sncIi a tract, and this is gencratly 
easy os the atidergroniid water leiel io a triict within reach 
of an iunndntian canal is generally within 30 feet of the 
snrfaee, ni.d a masonry well can be made for Rs. 300 or 
less and can ha worked by small and cheap hullccka. 

16. I have given nndcr 13 an estimate of tha average 
value of crops irrigated by caunl alone. The averago 
value of crops irrigated both by canal and well may be 
estimated at Rs. 30 per acre ( sny 10 inannds of -wheat at 
Rs. 3 per maund) and prncticnlly the whole of this may ho 
credited to the canal, as without tlie canal many of the 
wells would fall out of work. As already said, the outturn 
does not vary much in a year cf drongtit, and any falling* 
off in the outturn would be coanterbalnnood by a rise of 
price. 

17. In Afnltan and Unzalfaxgnrh tbo canals are managed 
and practically owned by Government, and until lately 
the clearances annnally required were done by the irrigators 
themselves under an organised system of statute labour, 
but at tbo recent rc'SCttiement of the Hultao district, this 
system has been ubulishcd and now the irrigators pay to 
Government water-rates charged on thn mutured urea of 
irrigated crops, and averaging aucut Rs. 1*1 per acre. It 
is proposed to make n similar change in lluzaDargarh. and 
there (he water-rate will probably average about Re. 1 per 
matured acre of irrigated crop. This will ordinarily bs 
paid by the tenant. The landlord in these tracts al- 
most invariably lakes a share of tbs prodnee by way of 
I ent, averaging abont ono-third of the gross produce on 
land irrigated by the canal alone and abont ono-fourth on 
laud irrigated by bath canal and well. His net profits, 
after alluwing for oust of maintenance, are about Rs. 3 per 
acre on land irrigated by canal alone and Rs. 4 on land 
irrigated by canal and well, and he pays in land revenne to 
Government about iCs. 1.4 on the average. The whole of 
this may be cooMdered as dne to the ounal, aa without tha 
canal there would be practically no crop at all in such u 
tract. 

On the Sbabpnr inundation canals the clearance is done 
at the ciist of Government and a water-rate of Rs. 2-8 per 
matured acre is t.iken. Besides paying this, the tenant 
pays the landlord one fourth of the gross produce as rent 
equal to about Rs. 3 per sore and tlio landlord pays to 
Government six annas fixed land revenue per acre on tbo total 
cultivated area, and eight annas water-advantage revenue, on 
the matured area, the total charge being equal to about Re. 1 
per acre of matured crops, so that ineluding the water-rate 
Government realises about Re. 3-3 per aero of matured 
crop, on land which would produce it almost nuthing, wero 
it not for the eaoal. 

Hrivnte canni-ownrrs take onc-fonrtb of tbo grocs produce 
as the price of tbo water, besides one-fourth na reot. This 
18 equal to about Rs. 3 per matured iicru. They jay Gov- 
ernment 8 annas nor matured acre as royalty, which leaves 
them a very handsome profit on thoir capital expenditure on 
the can^. 


18. In Hultan the water-conrsrs from the canals are 
often very long and require a very heavy expenditure in 
annual clearance. ITherc the cost is great, it is defrayed 
by the landlord, where small, by the tenant, ivho pays a 
lower rate of rent in consideration of bis labour on olear- 
anee. A almilar custom prevails in Mnzaifa-garb, but 
there the cost of claaroiice ie not so great, Tbc most crying' 
ne^ on those o.inals is n better system of distributaries 
which would obviate all this annual waste of labour. This 
can be given only by Government and should have been 
given by Government long ago. 

19. In some places over-irrigation has led to water-log- 
ging and the spread of salt efflorescence, but recent experi- 
ments in the direotion of redneing irrigation in such tracts 
have gre.atly diminished the oril. For instance, the civil 
station of Shah|inr was suffering seriously from water- 
logging which led to the collapse of eevcral houses, bnt when 
irrigation hud been reduced the level of the underground 
water fell. Similarly round the town of hinanwan in the 
Hnzafliirgarh distriot excessivo rice-irrigatiun had caused 
serious water logging and spread of salt efflorescence, bnt 
DOW that loss vatoT is snpplied to tha neighbonrhood, these 
evils have been greatly mitigated. In some placet the cnl- 
tivatiira take too much uiitor for rice ciiltirntion and an 
enbanoement of the water-rate charged for rice has been 
found beneficisl, I think that in most planes it is quite 
possible to Tcdtice water-logging and the spread of salt 
efflorescence by redneing the wator-sapply, and that this 
sbimld generally be done where these signs of over-irriga- 
tion appear, even although it may mean temporary hardship 
to the irrigators. 

It is a oommon complaint that land which has been oulti- 
vated for some time with the aid of canal irrigation deterio- 
rates in productive power and there is some truth in tbo 
assertion, but I bclicvo it is greatly oxaggoraied and that 
after a certain limit has been reached the prodnetive power 
of the soil romnins fairly oonstant, espcnially where the 
canal water, as it often docs, brings with it a quantity of 
fertilising silt. (This is especially the eise with the water of 
the Jhelum river which is famons for its fertile silt.) The 
only romedy for tlis detorioration is the more frequent nsn 
of manure which is gradually becoming more common, ■ es- 
pecially where wells aio made to aupplemenl, canal irriga- 
tion. 

20. Many of the innndation canals of the Punjab belong 
to Government, and tboir uiaintcnanco and repairs are 
managed by the Irrigation Department, the annual cost 
being about one rnpeo per acre irrigated. In Mnltan and 
Mnzaifargarb the annual elcar.inccs have hitherto been done 
by the irrigators nndcr the control of the Irrigation De- 
partment, but the system was wnstefnl nnd mintory and 
fed to many abases, and is now in process of nbolition, and 
on those canals also the clearances will in foture be done fay 
paid labonr, a cash rate being charged for tbo water. On 
the Fororepur system of canals, the clearances are done by 
the iriigntors, nnd the system works fairly well ntidcr the 
sapervision of b. Maya Das, but I think that in lime it will 
have to make way for the more nsnal system of (dearance 
by paid labonr. On private canals generally the clearances 
ace done at the cost of the eaiial-owncr, wlio often gets the 
irrigators to work on them nt a low wage. Probably the 
actual cost in cash to the canal-owner is not over eight nonns 
per acre irrigated But the clearances arc often neglected, 
or badly done, especially where the canal-owners are bad 
managers or qunvrel among themselves. For this and other 
reasons legislation giving Government better powers of 
oiintrol over private cannb is urgently required. A Bill 
for tbo purpose hss been under oonslderutian for more than 
ten years, and there now seems some hope that it -will 
shortly be passed into law. 

21. The Forozepnr mnals wcio nominally constructed by 
the irrigators, but thoir labour was organised by Colonel 
Grey, tlio Oepnly Commissioner, and his nnecessora. A 
number of the canals in Shafapnr were made by private 
persons, and several of them are well managed, the owners 
realizing without tronble ono-fonrth of the gross prodoco 
from tbo irrigators as the price of the water. Others are 
badly managed, the supply of water is very irregular nnd 
disputes frequent, and it would be to the advaniago of all 
co'neemed if Government oonid take over the management 
of snch canals, bnt it eaiinot do so until the Act above 
alluded to is passed. It has, however, acquired some of the 
smaller private canals by purchase, and amalgamated them 
with its own canal system. 

22. I am not in favour of eneonraging private persons to 
construct further cnnsls. Kxpericneo shows that tiioir 
management is rarely satisfactory and that it is much 
better in the .inlocesta of the laud-owners that Govcrnoient 
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ultould maVt-tHo ciinnl* nnd. We- complofo control orcr 
them. ' I- elioald oneonngo the oonstroction of a private 
onnal only wherO' t despaired' ot getting Govommont to 
eonstrnat it irithin o' reasonnblo' tiine^ nnd then only on- 
oondition that'Gu'varnment.shoiild. hove fnll powor to stop 
in and aasamo tho managemont nrhenover it tbonght 
proper. 

D.— Tanks. 


1 have no roeent oxperionoo as regardh irrigation from 
tanka. 1 do not think It can bo pmotised on n largo aoalo 
anyiviiore in’ tbo: Cunjab, except perhaps in the Gnrgoon 
distriot. 


JE.-Wells.. 


I hero made some remarks about rvcils nnder head A. 

SI. In tbo Shnhpgr distriot tho depth to water varies 
from n few feet near the river to GO feet or more in the 
centre of tlie npiaod tract. The average depth may bo 
tnkeii as S3 feet, tho avrrage cost of const rnction its. 300, 
tho average duration 60 years, the average area ottaclied 
to Uin wcil 31 ocroa, and the average area actuoUy irrigated 
find prodneirg a crop in the year S5 acres. For the trholo 
SoKtli-Wcst I’linjsb. where svella are asiisied by iirigation 
tram canals, tlio avrrage dhplti rb water may do laWon as 
So feet and tbe average area of crop liaivrstrd na 20 acres 
prr cnnnm. Tho miter in all this i>nrt of tho Fonjah is 
raised hj means of tho Peraian wheel nnd generally depriide 
on parenlation, and ia rarely lioble to foil rerionsly or be- 
come too foline, tbongh in a year of prolonged drought tho 
supply Is not so plentiinl as in an ordinary year. 

•15. In the-- comparatively rainless trsots a well makes it 
possible to mature a very nincli lariier area of crop than 
cnold be watered by mrans of canals alone, cspeaially m 
the rail, nhin it i- rammiin fur a large arra of wheat to 
h» sown with the aid of tho mni-lnre left by the last floods 
of the hot 8'von, anil matuTcd by means ol irrigation from 
tbe well, wliieli U warknl nil thmngh tlio winter. A 
erriain limited area in the immediate neighhoerhood of 
the well IS uianorcd and proJnees two crops in tho year or 
a more valiiabta crop, sneh as cotton |ar engarpane, bat a 
considenblu oroa has to be sown with turnips or oSher 
fodder crops for the aapport of the well bullocks through 
tbo wint-r, 

3fi. In iraeh a tract oa an average of n term of years, n 
wall mot arcs 20 acres ofcwpsvoith nbont fin 4tl0 where, 
if there hii'l been no well, hot onlv csnsi iriigation. tho 
crop matcred woe.U have li'-n only 12 acres wiirlh aboot’ 
R». 160 nnd svhero, if then* wne neither well nor eannl, 
there would hare be m no crop ot all. On the average 
every well at work in the routh-svesl of the Province 
(there are over 70,i'00 of tli-m) ndds crops worth Re, 25U 
per annum tn tbe produce of the oountry. 

07. In tho-o tracts rent is nsually paid in tho form of 
share of tho ptodnee, Ihs ino-i eommun rate of rent ot 
land irrlg»t<-d by srells b>'iiig onc-lonrth of tho gross 
prodeer, srhil'ron lands nut so irrigited tho nsnol rate h 
onr.thitd, th» produce on irrigated land being so mncli 
greater that tho small-r fraction gives the liuidtord a 
larger nramint of rent. The nvemge value of tho rout oa 
land Irrigah'J by canals or rivcr-fioods only may hr takrn 
at Ks. 3 p>r acre and on laud irrigated, alsn by wells at 
Rs. 4 prr sore, after allowing for oo-st of maintenanco. 

As nlntady explained, a new well psys on onhinroil land 
revenuo to Ijos'omnioat for twenty yrme. Tlicrcjftrr it 
tIultsnS-tllcsi.nt Keport, psy* UJ inrrets-d aiscSMnnnt of 
rars/rap!) 31. nhoiil iis. 20 per wpll. 1 havo in 

a previ'toa pari of this not- pointed imt how profitable to 
Government is the construction of a well, and how Govern- 
raunt might prolitshly grant * lafravi loan of Us. flOU, froo 
of intsrriit, fur the rcnstrnctioii of a writ, which although 
it vronld pay no rnbanced rrs'enno for 20 years, would there- 
after pay Govormnent Ra. 20 cnhnnceil revenue equivalent 
to more than 0 per cent, on the eapltnl expenditure, which 


by thntitimo would itself have been repaid, and egniralont, 
OB (Lionel Grey showed in his note, to 20 per cent, on the 
anpitnliscd loss’of, interest. It is for this reason among 
others that I Tsoommend that ton lakhs of rupoesayoar 
should bo placed at tho disposal of the Pnnjab Government 
for loans for tbo oonstmetion of wells, oron if tboso loans 
have to ho made froo of ihtcrost. 

3S. It is frequently the case that a cultivator liaa doohts 
ns to the proper plane to sink a well owing to ignoranoa 
of tho quality of the water and tho natiiro of the strata, 
and'it is not uncommon for money nnd laboar to be wasted 
in digging fora well or oven in aotnally constrnoting it in n 
plaoe wlioro it is aftorsvarda fonnd ii^osaiblo to wnrk it 
to advantngo. I am of opinion that Government should 
appoint ono or mnro experts to go round with boring tools 
from’ distriot to district nnd boro for wator whorevor it is 
proposed to oink a woll, free of cost to tho land-owner, 
T!ti» nesiataneo svould bo welcomed by tbo people, and 
would save tho waste of muob money and Inbonr. In 
some places there is a snbsfrntnm of hard oiny whioh tho 
ordinary well-sirikor cannot penetrate, and the expert should 
hare strong boring implements to enable him to penetrate 
such n stratum. Tho advantages to Qovornment of an 
exten-Ton of svcii irrigation are go great that I think tho 
cast »{ soeh boring operations shonltl bo met from Iinporial . 
or Pro^ncial i' undo. 

fO. I am not in favour of any extoniivo eonstraotion 1^ 
Government of wells in land which Is privately owned, as 
I think the wells wonld ordinarily bo mote cheaply mado 
ond workr>l by tbe owners of the land thoinselvcs with 
tbs aid of takuvi. The plan might, however, bo tried' 
who'F the p-opis will not take takaui nnd iiro willing to 
lot Govnrnraont rIqI: wells in thoir land, on oondlGon of 
their paying tho enhanced land rovenne at once. If 
Govcinment at tho cost of Its. 300 cun sink a well on 
wbirh it srill icalite immediately nn cnbaiteed rovonuo of 
Rs. 20 per annum, tbs transaction wonld be finensially 
pr.ifitsble, besides its indiraet ndsrantages. And thero is 
no harm in trying tbo pUn, where tbo people agree. 

40. Temporary wells aro not used to any great extent 
except close to the beds of riveni nnd in tlio UinballB.Gnr- 
goon, and Robtak districts in low-lying vnlloys whoro tbo 
water is near the eurfsee. In such tracts they are, so far 
a- they go, atvoloabls protection against drought. In 
reccol years of sesiity ramrall their eonstrnetion has been 
eiieourogcd with great success by the grant of small sums 
from its. 10 to Rs. 60 par woll free of intorcst, and wbor- 
ever their eonstruction is possible, suoU ndvaoces ehould be 
freely given and indeed in time of famine pressed on tho 
people Uiat as latgo a food-supply os possible may be raised. 
In eooeiusian I venture ogaiu to urge— • 

I. That ton lakhs of rupees n ymr should bo placed 
ot tbo disposal of ibo Punjab Govommont for 
the cnconragoinoiit of tho eonstraotion of 
wella by means of— 

(а) grant oC loans on present terms ; 

(б) grant of loans on low Interest or freo of intoiieit ; 

(c) eonstraotion ot wells at Government expense in 
privatsilyowDed lands ; 

(J) employment of n spodal ngenoy to distribnto loans 
and to boro for water- 

U- That in luldilion to tlio enms reqnirod' for tbe 
mainlcnaoco of ozi-ting inundation ennala, a ' 
sum of ten lakhs oV rupees a year he placed at 
tbo di.sposa1 of tho Punjab Govommont— 

(a) to enable it to oompleto tbo survey of tho river- 
valloys i 

(6} to bo expended on the eonstmetlon, oxtonsion, nnd 
improvemeut of innudutian canals,. 


Jlfr.Ji 

Wilson, 

O.SX 


N. 


(35) Colonel S. L. Jacol. late of the Funjat Jrnyafioa „„ j^riyatlon and Famine Frevention 

tn tne 


PjiBPXTOBy RsMAjigs . — It sheurd be fully understood 
.t]ka* ter’ uillsitiosuf jsHrJ, jier . amt’ 
the d feels of tho j>a*i arc merely for the yurpose of 
obtaining the needed moral for the future, and certainly 
not for the purpose if ftnding fanli. 

Irrigation if a note and difieult science, and the 
Kondrr is, not that mistakes hare been made, but that 
they bane not been far more numerous and more serious. 
That the record of the Funjab Irrigation Department it 
Punjab 


a splendid one is now fully aeknoteledged on all hands, 

Department, and to serve tho Goeemment under which 
and the people amongst whom, the lerittr spent the best 
years (f hit l\fe, 

_ 1. A. refriw^eel— Twenty years ago tho Punjab Irriga- 
tion Dopnitincnt wag ihorougMy discredited, 

Tho tVostern iliimna Cunnl irrigation was falling lower 
and lower. Huob of the country irrigated was bceomliig 
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barren, and injuriona to Ibo bcaltli of tho people, piring to 
itB being water-logged. . 

The Bari Doab Canal, with man; radioal dofeete, ehowed 
little or no promise of what it would becomo. 

The Sirliind Conal was ncarl; read; for opening, but it 
bad been xeij costl;. Its uccumulnted interest was very 
great in amount, and there seemed no hope of its ever being 
a pa;ing conoem. 

The Swat Kiror Canal eonstmetion, grontl; hampered b; 
the Afghan campaigns, was dragging on with little pro- 
speot of a good iclnrn, 

. Ko large projects were being drawn ont, for it had 
iiceomo n foregone conclusion that either the; Wonid not 
pay nt nl], or else only after so long n period lliat it rros 
not worth while to go to so girat an expense. Thcreroro it 
was tliat all that was coiiteinplaled were three tin; little 
projects, We., the Sidhnai, the Lower Soha..* and Pam, and 
the llninnsg ir proieet (as the germ oi the present Ciieunb 
Canal si as then called). 

8. Tht Pttsml IKme, — Kow all this is changed. Tho 
Depart incnt is thoroughly accredited, and in a most pro- 
sperous condition. 

The AVestern ,1umna Canal hna been rastly extended, its 
worst ivteela remedied, An immenoe boon to drr, ihitHt; 
tracts, its irrigated area nearly doable srhat it used to be in 
its carl; da3S. 

The Dsn Dosb Canal has also inueh rxtended, its irri- 
gated arcs more than donbled, its defects removed, and the 
eand Inghly prosperous. 

Tho Sirhind Canal, of immense value to the large tract it 
commands, is paying off its iirrrnrs of interest, and giving 
a good return. 

Tlie Snai River Canal is highly prosperons, its irterrst 
paid oiT, and rxerllent returns are received from it. 

The Clienah Canal is hardy riniehed, yet the desert it 
traverses Is aliesdy hiooiuing as n garden, and the project 
a inarvellons investment. 

The Jhelnin Canal is jnsl opened, and irrigation is open- 
ing oot with great mpioity. 

The tvidhnsi, the Imwer Sohag and Pot.v, ns well os tho 
inundation canals, are all doing well. 

Tlius, nil is rlianged. 

3. ZUe Fulfre.—lho (jncvtion arises, what obout the 
fntuTo { 

Has the progress in the past nearly exhsusted the r.ap- 
abiiities of the situation, or are there still po*sibiiitiet of 
progr..es as great ns that whieh lioa already Itoen sceoin- 
plishod f Have oil the prubieins whieh presented them- 
selves been already s.ilved, or ntarly so, or one there more 
diUioult prohiems awaiting suintion f 

lo tbcfc questions it is believed the answer is, that nn- 
doubtediy there are still vast possibilities of progress, and 
grc.it |irGbIeuiB to bo solved, even more diiScult thsn those 
nivrady soivid. but f uU of promi-e. Alto that it is possible 
to moke — 

(1) the runjnb more than ever the granary of Korth 

India eu tho one hand, and 

(2) thoroughly famine-proof on the other. 

4. Scope if His paper. — Tlic object of this paper is to 
give tbo wr’ittr's opinion ns to tho eliief e-stniials oftbe 
problems to bo solved, and the way in which the required 
objects e.an best be worked out, 

\i. A. Jirst essential. — The Gr,t essenti.al is n profound 
belief ID tbo possilpiliiies of irrigation and great Imldne-s in 
attacking the ptnbletus. It is due to the lack of this belief, 
and to the caution which has so often eharneterised tbo 
dealing witli the i]ucstions that hare ori-en. that the suc- 
cesses attained have not been even greater than they are. 

G. An illusiralion. — Let us look nl one instance. The 
Chenab Canal ii a inarrellans prnjeet and a tremendous Suc- 
cess; nerertlieless, it is boldly mnintsined tbai ithasagre.st 
defect, which is duo to too gTr,at caution, and this is that 
the canal Iiead svas not placed higher up tho riven Can this 
be proved? We will see. 

The extension projeot of tho Chenab C.anni was under 
preparAlior, 11 years ngo. The weir was io nregrein, nnd 
tho pt'vition of titc head was therefore fixed ; ali that could 
then be done was to irrigate oil the land that could ho 
commanded from that head. The project was accordingly 
prepared to embrace nil lend commanded, of which the 
spring level was at least 40 feet below the surface. Yet 
oven this was considered too bold a project, and a portion of 
the commanded area was cut oE before it was eaueiioned, 


What, however, has been the ostnni result ? Why, not 
only has the area out out boon taken baok into the Nhcme, 
hut also tho further limits first proposed have been over- 
passed, and vvery bit of land niidor command, even os tar as 
the 2l> feet spring loTol limit, has been brongfat into the 
Irrigntod area. 

AVhyis UiisP .Inst bcosuse the progress of tho Sslcneo 
of irrigation which has been attained render it possible for 
n given volnmo of water to irrigate so mnoh more than it 
used to do. 

Ton years ago 1,809.000 acres of annual Irrigation from 
the water of the Clicunb river was prnnonneed too high an 
estimate, and cut down to 1,1C0,000. To-dav the Chief 
Dnginoer of the Fiinjab, speaking nt the Society of Arts, 
says 2,6U0,000 esn ho done with this eimc water, 

Now, even when all that is possible hns been done in tho 
woy of bringing nil potrntially commnnded land under 
actual eoinmand, will it beaufiitient? Certainly not. Only 
n few more exlensians aie possible, and tlie present Superin- 
tending Kiigineer longs intensely to have more land under 
command, for ho sees so plainly timi, do what lie will, ho 
cannot get anything like oiiougli land to really bring out 
the jiotentinMica of the arnilnhlc wnter-snpply ; and if this 
is frit now with n riiniil not fnlly cnmpletr, and witli mnoh 
impr»v,ini'i>l pcs-ible, it ia certain tliat it will !»- frit far 
more nentely yi'.ir by year, and tiie ini>lake of not having 
pnt the head higher up when the canal was first constrncted 
will he nrciMituatisl, tor the 800,000. nr I,IX)0,0D0 extra 
ncres of good irrigahlo land, which viould then have hem 
cnmmnndM, arc just what ia nantrd fnr the proper ntiliz- 
nlion of the available supply of water in the Chenab river. 
Tliis wonid, nt coiinir, have made the piojcet more cMtly, 
bnt It ocrtninly was tlie riglit thing to do. 

It may then be raid for certain tlial, S"oner or later, 
another weir will bare to be built higher up, nnd a rubsi- 
diar.r renal made to take up this irart. The expense 
involved III the weir and in crossing drainages will ecitaioly 
net prevent this eeiieme bring carried out, but lion far 
b-tter, if tlic prsisihilitirs oi irrigati.in could haro been fore- 
seen and the heoil placed furOier up in the first instasec. 

llciw iiopnclnut, ll'cn. to take large viewa of tlie subject, 
end always to brer in niiiid tl.nt wliatvvcr duties bnvo been 
obtainrd from tlie nster in the post, it is perfeeltj certain 
tlnl far greater duties will be attained in the future. The 
waste, even In our be-t canals, is still enormous, so much so 
th.it it is dnnhtfnl if one-third of the water entcriog the 
esnnis reichus the fields irrigate i. Tlie irnste from evnpora- 
tion IS trilling; it is il<« wa-le from nb-Orption whieh is so 
great, and tlil« lill-r waste is eai sble of great rednetioa by 
■mprurcinents, nay, if it teere vorlh sehile, it would bo 

J o<vihie to oimmt etiroinsle it. It rrny come to this one 
ay, though it is n far rry nt pie'ent : nerertlieless, absorp- 
tion can be greatly diininished, “r.d improvenienls In other 
ways will yet gn-atlv improve duties. Ibis must ever be 
l-orne in mind, otherwise tlie s- hemes will never be hold 
riiougli, and tnncli legnt cans-d in the fnlcre. The lessons 
of the p.ist will lie in vain nnhes it is seen horv greatly the 
present standpoint ran be cxceedrd in tho future. 

7. A sccenif fs'ciitinf.— To attack the prohiems in the 
best way thry miist be token np on a very braid scale. 
They shCiuId be workcrl out in n genera] way by tbo-e at 
the oeid of oEairs, ai.d then the driails filled up. Tlie 
proper way is to work from the general to the particular, 
and not tlic otiicr way, ihongh this principle has not been 
ob-sirved in the put. 

8. Illustration of the alcve. — As an iHustralian it may 
be iiskrJ — 

" Is it not true that the extenvions to the originn', projects 
of the AVeslern simnnn, the Sirbind, the Ikiri J>oib, and 
the Chenab Cmal-, whirebi these cmals havo nltaincd to 
the meosuTC of romplrtcnsxs rthieb they po'se-s, have in 
all! ost every ca-e been hrongbl about by tiio impartanities 
of tho lorel officeisfSoprrlntending Engineers as a rnle), nnd 
nnt by the orders of Gorcrniucnt V ■’ •' Is it not true that 
these cslension sclieracs were in many cases delayed for 
iDoiitlis and ycais, breanse it was said there wai no water fnr 
them, and that tlie rested rights of the old irrigators would 
not be maintained? *' “I- it not also trnc thal in every 
single e.isn tbo extensions, when carried out, have more 
than jnstified il.cir existence, Iatc injured none, have 
b-neCted luany?” Let the Government now take the 
initiative ond, recognising the great possibilities in this 
work, enconinge its afiiccre in the work of extension, realis- 
ing that year by year canals, if properly worked, van irri- 
gate more than'tbey did before; nnd tliat extensions, intern- 
Dljy or cxirrn.iUy, are tho very breath of the nostrils of the 
canals, nnd without them n iow stagnant condition will be 
rexobed, aud very likely retrogression set io, llatbcr let 



MINUTES OE EVIDENCB. 


OTCry bit of iitif^blo land bo aeatobod out and arranged Tor. 
Let a bolder poliny nnrr take the plaoe of the former cautioni 
for exp<‘rionca has ebotrn that tbie onn bo e'afely done. 

9. Some Mndrancet.—twa bindraneee have been already 
allnded to, vis., the' fear of there not being onongh irnter, 
and the fear of infringing on the righte of the old 
irrigators, and it has been shown that tlioae fears haro in 
no single case that aotnaliy occurred been justiCed in ptna> 
tiee. They are, in truth, far too creut a bugbear owing to 
an imperfect sense of the potentiahtics of irrigation. 

Some other hindrances whioh exist ns to extension on a 
large scale may now be mentioned, as tho ground mil bo 
thus clrnred. 

(1) There is tho fenr_ that tho innndnlion o.anals will 
suDer if too much water is abstmeted from the rivers. 

As a mnitor of^ fool, nil that o in bo abslmcted hy tho 
penuancut canals will nitost tiio inundation canals only to 
a slight oxtent. It slionid, howover, be clearly nnderslnod 
that inundation canals on novor he allowed to interfere 
With tho development of the country hy prriiiani.nl canals. 
Tho inundation c.anol is nn cxcctlcut device in an e.arly .singo 
of civilimrion, ns it ennlilrs good rciults to be attained 
very quickly and at slight cost. 

As, however, elTlliialion progresses, it is found that 
inundation cannls are erode niipliances, that they ran only 
take a little water wl.on the rivers a'c high, while tiic ri«it 
must p-iss on ; while then* is littlo power of reenlating the 
supply, and, moreover, the canals often dry up picmatiircly. 

Ilcnep in a further stige of progress they mnst hecoine 
more like tlie permanent e,innts and be Served with weirs • 
bnllt ncross tlio rivers .it inlervels, one head serving iiianr 
of these camls. The supplies will tlins ha properly under 
comin»nd, and the f-ir of tco early drying up will be 
uhviatcsl. 

(The only thing tint will have to be cirefnlly guarded 
ngsiiirt is that the facility of obtaining snpphea 'from tho 
river? docs not )e.id to over-irrigation and wafer-legging.) 

Tiiere need be no fear ns to the oonstmetion of weirs 
ncro-s th" Pnnjih tiverj ; even the mighty Indus itself will 
CTenlu'illy ham to suhtcic to being hound, it being clearly 
understii id th.it It is Only a question of lime for tho remo- 
delling of tho whole eyetem of inundition cinnls. 

(2) Tlicte is a complaint in amnn eases that the abstrac- 
tioi ni iK) mueli water from tho livura will injure the 
navigation. 

This objection comes mostly from Sind. Hut hero again 
it«hontd bo understfli’d that it eaiinot be listened to. Tile 
wa't.' nf water tiiat would bn nrees-ilutcd by keeping tip 
navigation in oul of all proportion to its value. It would 
bo lito keeping an clephint to draw n go-cart. Niivigntion 
on the rivers in the Viinjab or Sind is doomed, and it is 
useless to try and Save it. Navigable canals do not niiswer 
in North Indi.i, and tralhc will have to bn hy railway. At 
tlip Mimi! time wmvl (nod perlinps bn.ils) will be able to 
come dnwn the Indus most likely for a long time wliilo the 
river 1« high. 

10. Prirlnee to I.r looirH on at a kMc. — Another 
moat imporiniil principle which needs to he received is 
that the i’riivinco is to bo looked at as a whole. Uillinrto 
this has not bu-n done, but eacli sclioiiie has been looked 
at indep-Midently as eompletc in itself, and it had to atand 
or full on its own merit., apart from its relation to tho 
improTCmi-nt of the I'rovince as a wliule. 

This has liampered progress much, cspceially as regards 
works not charged to “49— IVorks not cliargeablo to 
revonoe,’’ to get money for which has been aii cicscdingly 
difiienlt task. 

Tho rrovinc* can nover he properly developed on these 
lines, and it is mo«t ossintlul that it should ho looked at us 
n whole, and Uio vested rightn of the people, as a whole, bo 
taken into consideration. Thua the ahuiiiLince. of one part 
will be lived to leinsdy tbo deficlcnoy of anotber, tbo stato 
of tlin*c who have bat a prc:arions subsistence bo more 
rrg.irdcl, and (ho amelinnition tlicrcof not allowed to bo 
prevented by tho vested rights of tho few who arc well oS. 

This will he farther onlargol upon Inter when dealing 
with tlio Western Jumna Canal. Tho principle is merely 
annunciated now. 

From whnt was latidy said by Mr. Preston on tho occasion 
referred to before, it is nndorstood _ that tho question of 
giving a more liberal treatment to minor works is before 


* ream nhst Sir. S. Ptcslan, C.I.C.. Clitrf Enslncrr, l.n., mill latslr at 
lha Hoelclr el Arts in LondoD, H would appaar tbst lomcihlnx of ilila 
sort to already eontcniplatad. 
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tbw Gbvarnmont. It is boped thot Ibis matter will bo dealt Col. S. Ti. 
with in a'vety broad spirit indeed. Jacob. 

11. Oeneral method of dealing mith the problem at a 
fololc.— Tho ground being thus oleiired, it is possiblo to 
tnko a gonerni view of the prinoiplcs to be accepted in 
dealing with tho development of the irrigation of the Fro-, 
vineo (and beyond il) ns a whole, ll is maintained that 
these prinoiplcs arc as follows 


(1) Use, if possible, all the availnblo water and do not 

let any be wasted. 

(2) Spare no ciforb to irrigate orcry bit of land whioh 

needs irrigation. 

Water is to Nnrth-Wcst India what its iron and coal 
arc to England, or what gold is to the Tr.iiisviial, but the 
greater part of tho water still runs away iinnscd to the sea, 
and, on the other hand, much land lira barren and waste, or 
exposed to famine, whioh could he iiiitcrcd. However 
diineiilt tho probloms may S"era, they sliould bo boldly 
attacked until it ran ho paid tiint pmctienlly all tlio 
loads that nood water have been provided for, and not till 
then should water bo nlhiwed to run unheeded to tho sea. 


Nnr is thcre.'inything in these prolilcms whioh would bo so 
einesnvely ro-ili that a prosperous and ironlthy department 
like th* irrigiiinn rannot niTard to carry them nut, and tho 
ultimate result n-ili 1>e tho far greoter prosperity of the 
Province (or 1’iv.vinri's) ns a wholo, tlian if a moro cautious 
poUry be fuUnwed. 

12. The itppliealian oC thete prineipUt . — Lot us now 
see how these principlos would bo appliem 

G.'neTally speaking, in north and west there is n 
plethora of wat>'r and (at nil events in tlio Punjab) 
too little land, while in the sontb and e.ist tlierc is too 
little water for (he land. We will examine tliia in detail 
in connection with each main river, for once we get to any 
distance Iroin the nimalavas and beyond tho fertile heft 
with good rainfall, high spring level, and many irrigation 
wells, there is but little water available except In tho 
rivers, though there are oxoeptioiial ensos which must be 
dealt with specially, such as tho disttiots of Qnrgaon and 
Gujral, and other parts. Also it is not proposed in this 
paper to pay onTlblng abont tho cxten-inn of well irrigation, 
ilioiich it niiiat always be borne In mind that it is a most 
evrelleiit thing for Hiiftahle p,irts of the country, and It 
tbonid be cnoniiraged in every way. 

13. The ihifvr.— Beginning from tho north-west corner, 
the first river i- the Indus, with n volume greater than 
that of all the rout of tho Ponjab rivers put together. 

Tiie Sjnd Sagar Poah, even if it ahould all prove on 
examination to he irrigable, will take but a minor portion 
of this volnme, and in order to prevent tho present great 
waste of water, it i» necessary that ovory bit of land in 
Bind whicli can bo irrigated ahould bo provided for by 
oannla from this vast volume. What tho area of tho iin- 
irrigated land oapnblo of irrigation in Bind ie. Is not 
known to the writer, but, however great it is. in all pro- 
bability thcro is far more than enough lu the Indus, after 
tho Punjab has tiad nil it wnnts, to water it coinpleiely, 
and the water ahonld therefore bo taken to tho furthest 
possible limits, bringing much waste land under cnltirution. 

■ A very low estimate indeed of what could bo done with 
tho snrplns water not required in the Punjab and over and 
above tlie present irrigation in Sind would bn eight million 
acres annually, pnshilily vastly more, but U there tho land 
availablo F It is fonrcil not. 


Il la ondcFStooil that tehemce for very largo canals trith 
at least ono weir across tho Indus were at ono time pro- 
posed in Sind, but that they wore reiootcd on tlio double 
ground of intorforonco both witli the inundation cannls ond 
with navigntioii-t 


Now, if thnro is nnythiiig in whnt has boon s.iid in this 
paper, such reasons are quite invalid, and the nohemes 
ahoold bo reconaidotad, and if they do not include all tho 
irrigablo laud which can bo commanded, they ahonld bo 
recast to inclndo it nil. It is practically cortnin that thoro 
Is more than enough water for aH irrigablo land In Sind. 

14. 2'he Jhclnm, the Chenab, and the Ravi,— It will bo 
best to considor the next three rivers together. There nro 
now ihico canals from those tlirco rlvera, bnt in tho three 
cases there is n marked disproportion boCwcen tho nvni'lnblo 
water supplies and tho areas commanded. 


SRie Jhclnm Coiial docs not command half tho land 
which tho water could irrigate. The tiead of tlio onnal 


I *Mv k^usiM »Mi aiiiii nAH n aioiPTnoni teaao brnip II Kvm 

Jamn K.C.I.C , bie CMol Canuul-Floiirr of isitid, at ibe geclciv of At?s 
nben Ur. I'ivstim rtai bb jujer ibtn In AprU. Art., 
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Col. S. h. apparently conH not have tieen ]pat biglieT up bccaniQ of 
VacA. bills on tbe left bank, irbicb reaoh right to tho brad of this 
— canal; therefore, tbongb some land is exoinded from 
irrigation vrbioh needs irrigation, 'this rras 'seemingly 
nnavoidable. May 'be, boirerer, ‘some nay 'ot irrigating 
this land will be one day'fonndieben'Bcienee'baa fnrtber 
developed. It is a nice prdblem left 'to the fntdre. 

'The nbolc of llie Gnjrat clistrict, boirerer, sbonld b<* 
carefnlly gone into on tbo same lines ns those proposed fo*^ 
Gnrgaon (see paragraph 24).' •ThisGujiat 'district sometimes 
snSers from famine, and needs remedial messnres. 

Now the sorplns Jhclnm river water is of eompatatively 
little nee to Sind, because, even withontdt, allland in Sind 
can be irrigated. If, therefore, it cannot be utUized in the 
• Pnnjab, it wiil be wasted perpetnally. 

Tbo Chennb Canal, as already explained, lacks Commanded 
area, and even if a subsidiary cnnnl.is made to'take np 'the 
area left unirrigated, beeanse not commanded from tho 
present head, still the Ohtnab river trill have water enongh 
for it witbent damaging tho present canal colonists in -^e 
least. They will still be able to do mnoh more irrigation 
than they were ever guaranteed, and the water will be used 
moro carefully and there will be leas fear of exhausting- the 
soil. 

When, however, -we come 'to the area between tbe liavi 
and tho Sntloj, we have a tract considerably greater than 
can be irrigated (as things are at ipecsent) oy the B. B. 
Canal. 

At present this canal only irrigates to the Iiahore diitrict 
harder withont entering the Montgome^ district, and 
there are traots in the Lahore distriot (if not lalio in the 
Amritsar district) to which extensions are needed. 

Ontside the present soope of this canal the following 
. areas ot irrigable land exist 

Acres. 

High land 830,000 

Bari low land ..... 490,000 

Bean (or Sntlsj) low land . . . 260,000 

Or abeut one and a half million aores. 

No doubt this land should bo irrigated, but how f 

16. Tho Latter S. D. Canal Seheme. — A scheme bos 
been prepared _ for tbe irrigation of this plot from the 
combined Sutlej and Bens rivers, taking oif near Borozepore. 
This prinect has been submitted by the Punjab Govern* 
ment to the Government of India, and though not yet 
■approved by the latter, it seems likely to be approved after 
soma modification. 

It is, however, pointed out that there is surplus water in 
the north'West of the province, more than enongh 'for all 
passible requirements in the Pnnjab and Sind combined, 
some of which must, therefore, be wasted perpetually ; also 
that the eastern and south parts of the province are very 
dry and destitute of water. It is, therefore, etrongly urged 
■that to water the plot in gnestion from the Sutlej is a 
•great mistake, which will bo greatly rued in the future if 
carried out, for it is a retrograde step.* 

It is admitted that it is an easier scheme to irrigate 
this land from the Sntlej, and olso that there ore difficnlties 
in the alternative scheme. Nevertheless, the ultimate 
benefits to the country os a 'whole by the alternative scheme 
are so much greater than by the scheme ns prepared, while 
the difficulties are &T from insuperable, so the 'Sutlej 
should certainly not be drawn upon for this project. Let 
ns look at the matter a little mote closely. 

16. Alternative scheme. — ^The alternative seheme is as 
follows : — Maks a ohnnnel from the Cbenab river to the 
Bavi, and take out a canal from the Bsvi to irrigate the 
lower Doah. Then, to make up the deficiency in tbe 
Ghenab supply, make a channel from the Jhelnm to the 
Cbenab, and take out a channel from tbe Ohonab to supply 
the lower part of the Cbenab Canal. Aqueducts over these 
big rivers arc ont of the qnestian on account of the expense 
and the great height to which they would have to be raised 
to clear the rlooM, etc., ; bnt the above method of dropping 
the water into the river and taking it ont again presents no 
snob difficulty. 

17. The objections. — The main objections nre-two-in 
number — 

(1) the great cost of crossing the drainages, and 

(2) the great height above tbe conntry of the Bari 

Doab, as compared with the bed of ths'Bavi. 


* The writer if infomed that the Hon’blo Ur. WUeon, Settinaent Gem- 
vdwlQDerg FCbla arged tbia eame tbinjf before the .Famloe Comisle* 
■loa 


It IS submitted that these objections are not of great 
weight, if only the best method of designing the project bo 
adopted. - ••,. 

First, ns regards a canal from tbe Bavi for the" Bari 
Doab, 'Mr. Preston, speaking at'the'Bociety Uf 'Arts, spoke 
of the difference of level 'between tho Bavi bed and 'the 
plalcan ns protably 40 fcot.t Tho writer is donbtfnl if 'it 
edn bo anything like os much, but granted for tho sake of 
argument that it is so. ttiil it ''will not invalidate 'the 
scheme. ' 

In the first place, thero'is not the least need to "begin to' 
irrigate by ' the 'ifew 'scheme dt 'the XahoreOIontgomery 
border. Tbo present B. B.'Canal, of 'course.'ceasoe'to irri- 
gate there at present, it is granted that there nlntt’bo 
no hiatus in the'irrigntion ; bnt there Is no difficulty in 
extending the iBari Doab 'Canal irrigation farther down. 
The hiirh land in here very narrow (it ia-wider lower down), 
and it would be no great matter to cavry the Bavi Doab 
Canal irrigation to the town of Montgnmeiy iiself,'if need 
be. It would mean leaa than 100,000 moro acres of annual 
irrigation. 

Now the average irrigated area 'on this canal from 
1886-87 to 1890-91 was 491,000 acres, and from >1896-97 to 
UOJ-01 it was 746,003, or an Inorease >of over 2^0 000 
acres. ' 

There ■will be no diifionity, therefore, in improving 
(enlarging the canal if nee'd be) and extending to the 
extent stated, even if, in addition, an -extra area is taken 
up in tbe Lahore district. Pnt the local offiecTs on their 
mettle, and it is gnarantee'd that this will 'soon ho done 
without any injustice to ihe present irrigators. ’ 

_ 'Now the lower down the Doab the new canal has to begin 
irrigating the loss'the difficulty will be, ° 

Suppose tbo now canal head in the Bavi'were aomewhen 
near the tail of the Yahu Bsenpe, then anch ia tho ■slope.of 
-the conntry towarda Mnltan that the oanal would douMIcss 
be able to irrigate by the time'it reached 'the town of 'Mont- 
gomery, whioli is oirthat ia necessary, and this, part of tho 
acheme wohid not be oostly. 

,'18. Tic Cbenab to Savi Channel. — Now os' to tbo chan- 
‘nri from tbe Chenab to tbe'Ban, all that will 'bo necessary 
wilt be to pasa the 3,000 ousecs I, or thereabonta -'down Uio 
main line of the Cbenab Candl, then along the Gngnira 
Branch till it reaehep a point Opposite the point on the Bavi 
-where that river most be reached,' and then make for that 
■point by the 'shortest route whioh tbe eironmatances will 

allow. 

As to the main line of tbo 'Ohenah, nothing 'whatever is 
reqnirecl as 3,000 ousecs -will he .added on, and 3,000>will be 
■alao out off by the new-obannels which bring in the' Jbtlam 
Water. 


The Gngaire 'Branch will'havB to'be'cnlsrged'to carry the 
extra 3,000 onseos (less the volnme reqnired for the itriga- 
'tioD at tbe tail which wiU besapplied by the new ehannvl 
s.c„ if tbe new channel did not stop short of tho Gugoira 
Branch). The absolutely new ohonnel from, soy, Bnohiana 
ontho Gngnire'Braneb ta'the'Bavi,'will only be 20 miles 
or BO long. 

In erossing'tbis low land dodbtless some drainages 'will 
have to bo negotiated, bnt. by going •loir down the Bavi like 
'this the chief difficulty will be obviated. To enter tbe 
■Bavi opposite Lahore wonld be veiy oostly ; to enter it 
'near Ssidwala would-be to escape -all diffionltiesof drain- 
' age ; to enter it at the point anggested 'would not be costlv 
The greater port, if not tbe whole, of tho drainage met 
with wonld lo. diverted into tbo Bavi by a largo rotch* 
water drain and an embankment behind it to, pratect.the 
.new channel. The small amount- of- drainage which could 
not be so dealt with conid be made to cross the ehimnel by 
level-crossings where the levels suited, and by syphons 
where they didiiot. , This could Easily bo determined by 
running a triri line in the direction suggested. ’’ 

19. Tho Jhelum to Chenab channel and continuation. 

This obannel to carry, say, 3,000 cuseis, wonldieither be.’the 
Jhelnm Canal main line and Sonihern Branch enlarged, or 
else a sepanite obannel close alongside these channelsiti/l it 
reaches the first great bend on tho Southern Branch.wiicnce 
to the Cbonab is a short distance of 16 miles or so. .There 
'would'be very little drainage'to' be enoountored. The big 
drainages would all ‘have joiaed'tbo 'Chenab np stream of 
this. 

At the jnnotion of this ohannol’with the Chenab anoiher 
weir ■would have to he bnilt-ond'a obannel 'be made from 
that place to take-np the irrigation of the J bang, thoBakb 


t Unfortnsatclj the msp at huil, which ws> famished hr thaPaidah 
Irrisstlun Departiofut, lacks lereJc wblch-woold settle thlspofne. 

t Cosee is a coatractloa in common use in India fat one cnhle foot ner 
second. ' 
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■ , sibljr 'it tbo Giiga>ra)'Br&no1>08 ibeloxr'tbc’fioiots at 
vESoli It-cnt the existing ibannels. ThiB'tronld.'of conns, 
cross the dninage dE'tho'conntry, bnt'would-nnt mcstany- 
, tiling very formidable. 

'20. Oomjparifon of cost , — It is not easy to moko any 
comparison of cost between 'tbo sebeme now before 'Gov- 
-ornment (say, Behomo'No. 1), and .that 'herein proposed 
.(say. Scheme No.'2}, but the following remarks may bo 
•conBiderod. 

As'totho cost of Sebeme Ko. 1, .not onl.r .ehonld tbs 
amonntof the proposed project, t.e., Bs. 3,32.00,<)00 bo in* 
cloded, but’ also the capitalized rnluo of .the r<utlej rirer 
water. -Vhe reason for this is that in Scheme No. lathis 
water is need up for the lower Bari Donb, wheri-aa in Scheme 
•No, 2 Otiior woter wliich, ns has hosn before shewo, .must 
othorwiss be utterly wasted in perpetuity, is to be nse’d for 
'.this purpose, and tlio Satie.] water set fiee 'to 'irnter laud 
' which is now desert and will remain desert on tlic lines of 
Scheme No. 1, bnt can be mndo most fertile by inrans Of 
Selicme No. 2 — a tract now worth almost n.'thiui:, but with 
a canal to water even ore million acres would hi wurtb at 
'least Rs. 'lO,U0,0d,00O; and the canal eonld irrigate iiu* 
'menscly more than this. 

21. Rough estimate rasiljf made , — It is, therefore, 
etronirly 'urged that a rouirh 'estimate of cost of Scheme 
•No. 2 he'preparrd. This can ensilj'. be done without send- 
ing liny European ofHccr into .tho Held bjr making each of 
'tho’Snpi'rintcnding £ngiiiccrs of the .Ilielum, lilirnnb and 
.'B. 1). Uiroles do the part in his eirelo (mainly from existing 
attrveys 'and tho cost of somewhat similar works in the 
oirelcs]. The vary few trial lines which arc needed for this 
estimate can he run by imtive snrveyora iu a month, and 
tho rongh c-itimate w.'iild be ready in three. If further 
euTveys later on revciiled possible iniproremonta in the trial 
lines, then this would nit be to the ndrantaga of Schema 
-'No. 2. 

The different parts of the csliiuntc would beasfullows 
JnsLiiu CiBcrfi. 

(1) A channel from tlio Jhclnm to the Chonnh to carry 
3,000 onsccs on tho lines stated nhors. 

Chekab OmcLE. 

(2) A weir across the Chenab rirer at junction of ahore 
channel with the Ubenab, 

(8) A channel therefrom to take’up the lower irrigation 
of the Jlinng and Rakh Brauohcs, and, if necessary, that of 
tbo Gugaira Branch also. 

(4) An enlatBomont of the Gugaira Branch to carry 
3,000 onsecs more, os far, say, os Bachinna, and a ch.innel 
'from Ihero to tho Rari. 

B. D. Cinctt. 

(6) Extension of B. D. Canal irrigation to Montgomery 
Town, including any nccessiiry enlargement hf channels. 

(0) A canal from the Ravi where the Chenab clmimel 
.comes in to take up the irrigation of tho high land of tlio 
3ari Poah hclow the town of bluntgomciy and also tlio 
• Rnvi low land which is commanded. 

All the new estimating required will he for the Rn-ri 
'weir and the new channel trom the Ravi till it mrets tho 
proposed alignment near Hontgomery. 

Tho estimate tliDS obtained 'Will give a foir idea of tho 
cost, ond even if it cost COO lakhs, it.would be far better to 
spend this amount than to waste tlio brnntiful wiitor of tho 
' buflej on n tract which can got water cisewlicre, instead of 
using it to enrich desert lands desohite for lack of water. 
Asa matter of fact, Sclirme No. 2 will not cost anything 
like this; it is fsr more likely thot 400 to 450 Inklis will 
snffico for it. Bnt let thrse two schemes bo regarded not 
ns mere isolated independent projects, bat os part of a.grcat 
whole for the improvement of the Province. It is believed, 
' then, that No. 2 will undoubtedly bo preferred. 

- 22. Another d{ffieultg.—li, liowovcr, Scheme No. 2 should 
-.be approved, what would bo done with the water of tho 
Bntlcj thns saved P 

Tlhis 'leads ns to another difficulty, Thoro is, nndonbtedly, 
land avallahls on the loft bank of 'the Satloj, bnt only .a 
-very small proportion of it is in British territory. Some of 
it would bo in the Biknnir State, but tbo mass would bo in 
tbo Babawnlpur State. 

This is a diawbaok, bnl on tboprineipio of developing tbo 
whole eonnti-y it shonld bo aeoepted that these lands should 
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obtdin'tho water. Novertbeiess, it'is’most -im'potinnt fhat 
eertain conditions ‘shonld bo laid down and adhered’to'in iTaeab, 

the matter, ns the ground upon 'which alono 'the British — 

‘Gororoinsnt'Will'eoiiseiit to forego the.usa of. the 'wator of 
•the Sutlej on tile right' bank thereof, and put. Itself to great 
czira.exponse in so doing. 

-Canals p.srtly worked by the Native States present intoler* 
able diliioulties, only to be realised -by -thoso-who, Iike>tbe 
'writer, havo expexienoed them. 

Therefore the .'following oonditione ehould be insitte'd 
"ont — 

'(1) .The -canal -to bo British, and -consttnoted iwith 
.Britisli capital only, and 'worked and .mnintninad 
by the British, jnsfos the Abofaar andiBhattinda 
.Branches of tlio ciirliind Canal are worked. 

(2) Tho British 'Government to Ox tho ‘rates to -bo 

chnrgcd ns it thinks fit. 

'(These rates will he doubtless higher than'on theSirliind 
Canal, ecoiug the immense 'viilno of the'wator in 
'Such n rainless tract, nnd the groat cost involved 
by this seheinc, and the other -echemos nooessi- 
tati’d by this one.) 

(3) Proper nrmngemciits to he ma'de cm n'plan ‘worked 

out hy the British Oovernmont'for supplying the 
neri'svary population fur the cultivation of the 
land which mil he irrigatod, but which is now 
nearly nmuhabiicd . 

Tho Native States will gladly consent to these terms if 
thi-y understand tbst only thns can they get the water, 
and no tuatter wtiat is done, or however high the rates fixed 
may be, the gain to tlic States, especially to Bahawolpnr, 
will bp FtnpendmiK, jn-.t ns the gain has been to Faridkot 
throngh the ^irhind Canal. 

_ Of eonne the weir norosv the Sutlej would make a. provi- 
sion for the supply of tho inuiidstion canals on tbo right 
bank, whioh are supplied at present from that river. Tho 
ohjeotion to the nso of tho Sutigj wator to the high land on 
right bank would not apply to this low land, for those 
canals will only require water whoa thero is extra wator in 
the river. 

As to the proposed canal on the left bank, it sbonid be 
designed to command liro niillion acres, for it will be able 
to irrigate nearly two million acres, nnd there should be 
Fooni for expansion as tbo ditties of tbo water are improved. 

It may, however, posribly bo hotter to make two or more 
smalliir canola instead of ono huge one. Almost all the 
land ombroced by snob schemes is now practically dosert 
land. 

23. The Sirhind Canal , — As regards tho Bithind Canal, 
it gives the fullest protection to its commanded area, viz,, 
to the Imdiliana and Forozenore distriots, and the main 
portions of tbo Fatiaia, Jhind, Nabha, .and Faridkot 
States. 

Unfortanately the canal partly belongs to the Native 
States, and this causes compliration', otherwise it would bo 
proposed to extend the irrigation from tho Eotla and 
Gh^gars Branches into the Siraa Teheil of the Hissar 
' District, bnt apparently the treaties with the States prevent 
this being done, which is a pity. 

24. The eounlrv letieeen the Ghaggar and Jumna . — 

The Sirhind Canal irrigates up to the edge of the Ghaggar 
livoT, and we will now eonsidor the eaee of tho conntiy 
between tho Ghaggar and tho Jnmnn. It is this tract 
whioh contains almost the whole of Punjab, whioh is sub- 
ject to famines, nnd the amelioration of its condition is 
perhaps the most urgent question of nil. 

Tho Western Jumna Canal irrisatos much of this tract 
and is invalunhlo. Bat oven with this canal thero is a 
great deal that is sadly needed for tho improvemont of 
this part of the countiy, nnd many difScnlt prublems have 
to ho solved. 

The tract in' question ombroecs ‘the six districts of 
AmbsLa, ICarnal, Delhi, Gnrgaon, Rolitak, and Hissar, and 
parts of Patiola, Jhind, and Nabha States. 

Its first desidorotam is tliat it shonld be .seoiircd against 
famine; the seoond that its general conditions shonld bo 
improved. 

The Ainbaia district has 'the best rainfall and many 
wolls, nnd is already eoenred ; therefore notliing need bo 
said about it, exeopt that wiint will be said with regal'd to 
the torrents in dealing with the Earnal.distriot will -apply 
in measure to Amhala. 
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Tho Delhi dietriot is so well irrigated by the W, J. 
. Canal, besides having a better rainfall than the rest, that it, 
too, may bo looked at as secure. 

SS. Qur^aon dirtriet. — The Gurgaon district must be 
treated by itself. It cannot be dealt nitli from the ontsido. 

It has already a system of rough hot fairly effectivo 
irrigation irorhs belonging to tbo distriot. IVliat is iranted 
is that this aysteni shiinidhe much improved and ortonded, 
and money should bo freely furnished for this pnrposo. It 
slicmld not be expected that tlieea rrorks irill fnmiah a largo 
retnrn for tho expendituro, and tho district has not capital 
enough for tho purpose. 

lilr. Maegregor, tho District Engineer, is fully capable of 
drairing up a thorough sehemo for tho proteotion and 
prosperity of tho district, and irith tho help of a subsidy 
from Govorninent, and money lent on easy terms, this 
district can be tlioniugbly secured, and mode to flourish in 
a high degree. 

20. W. J. Canal.— -Tat tho roit tvo must look mainly to 
tho 'Western dnmna Canal. 

Tliis canal has a onrionsly chequered liislon-, and, urhile 
the oldest, it is far tho most bnektrard of all tho Panjub 
canals. It has been patched and rcpatclied, a bit neiv hero 
and a bit ncir there, but nlirais tacked on to the old, and 
tlicrrfore never irhnt it should bo. This old canal of tho 
Slognls had every defect a canal could bare, and though 
vastly improved, is very different to a properly eonsirnct^ 
and designed canal. The Government system of neconnts 
hits this canal very hard. Tlio nominal capital aeronnt is 
abont IhO lakhs of rupees, tlioogh half ths canal la still in 
its primitive condition. The cost of, say, p.itehes Ko. 1, 
No. 2 and No. 3, is nil charged to the canal capital, thonch 
Nos. land 2 have long been snperseded ; and a brand nciv 
cinal eould bare been made for tlie amount of tba present 
capital, Any rommcrclnl business ironld bare carried out 
tbe improvements by menus of a sinking fund or redrem- 
nblo debentures, and left tho rnpitnl sinnll. Erem notr it 
ironld be far better for n large portion of the capital to be 
written off naainst snrplns profits, which were so large in 
the old days, going bai k, say, nbont SO yeirs, and nltering 
the acconnia mcordingly.* 

It may be s.aid that it is only n question of nccounts, and 
it does not mntter. But It docs matter, for ths arsrloading 
of tlin capital account bns a bad effect on tho improrement 
of the conal. 

27. Peculiar comf/Vione.— IVhat odds to the diflienlty 
of tho problems ei nnected with this canal is that the 
rrasens arc so nnegunl nt different periods Thus, from 
1870-71 to lS91-0d, n period of 26 years, there were only 
tiro very dry years, c/s., 1877-78 and 18S3-8 1, and very fear 
even fairly dty ones. Most of the years were wet j that is, 
over the are n embraced bl tlio old unextended canal. 

Since then there have been o-ven years of draught or 
famino, oecarring one after tho oilier. This gr.'.atly in- 
crciisCB the diflienlty of dealing with the rirciimstanres. 
In the first hslf of the last decade (ISOJ-IfiOOy (be cry went 
np nil over tbe cnnol— “ Wo do not want your water j we 
only want drains.” In Iho latter half — " Why these 
dniins ? lYc only want water." 

Unfortuuatolr the last extenaions were only just being 
carried out wben the drought began. Had they been 
finished a few years before the drought, tho irngntion 
sronid automatically have shifted its eentre from tho wetter 
tracts traversed by the old oanni, where ye.ar after year tho 
demand for vratcr w.is so slight, to tlio now and drier tmeis 
of the extonsions. If after that the drought liad occurred, 
tlic relief nt famine time wuiild Iiare been far greater than 
it was (thougli the famino would havo been rtrjf utueh 
teorsc hut for these cxtenBions). 

28. HUtar cfiVfri'rf,— The famine fell with for the 
greatest severity on the large Hissar district (as big as 
Yorkshire), where the distress wax greater than in oB the 
rest of the Punjab put together. 

This district has five tchsils, and there is some iniga* 
tiom in ail of them, hut irrigation from the Into extensions 
at tho fail of tho Birsa Eraneh, from tho Hansi Branch, 
and from the Bhiwani distributary, wore not fully deve- 
loped, for tho reason given above, for, owin" to tbo great . 
demand for water on the ono hand and the frequent cut- 
ting of tho banka on tho other (this was wont on tho 

s It is on this Bsiac pdnclplc tlist a Garcmn-rnt tralldlae Is sopposrd 
to get wore and mote voluable ttie older It gets, ond the higher to 
tbe rent eharited for It. A romarkabV lartaare of thU waa the brad* 
quarter batigalnir of ths Ramal dirlaion at Dadapurg juri heft^re tbo 
transfer of tbs dirisionftl oRlce to K&mal. This banpaloir. irben so 
old and Totti>n that It hardtj held to;sthertiodl«ab^Ubcorlo^»vai> 
charged for at a higher rale tbaa erst before. 


Sliiimni distribntary), it was very diiHcnU to got 'water 
to tbo tnils. No doubt somotbingio boiug done now in this 
uiroeiion, but diroetlT tho oid order of eetwona returns, It 
will bo possible to woik up these extenaions tn a tliorongh 
effioioncy and briu^ out their full valuo. Besi&a 
this, it U uoceBaftTy that tbo rest of tbo laud under com- 
mand in tho Hissar district (tearing out that part ‘which 
• IS nltogother too Ssindy) should also bo taken up for irri- 
gations This area ia not vast, but if it is imgnted and 
iJte formtr ertentions fully deDfloytdt thero can bo no 
famino in JlisBear and so groat scaroity. Tho fiUuoiion 
wonld bo ffiTods 

Tbo chief unirrigated and irrigable tract is the one which 
would Imroto bo reached through the <Tlund territory from 
tho Butnua Branch, ivhicb must be enlarged. On no 
acconnt, bowcTer, eboiild this distributary bo mndo until 
tbo JhindDarbar consonts to the conditton that it should 
be wholly A British channel and all the iniption be looked 
after by British ollictals, and n con^olidatoa rate be charged 
for tho water, equal to the combined rates paid on British 
territory. 

Bren on those conditions the benefit to tho State would 
bo BO Terr great Hint directly it is seen by the durbar that 
it must accept tbo eonditions or ilio elmnncl will not bo 
made, iminodhate onnsent will bo giren. 'Jheso conditions 
arc those made with Faridkot on tbe Sirhind Canal. On 
no acconnt should any other arrangenient bo made with 
the Jbind or any other State, such ns the former ono mado 
on the W.J. Cansl, which makes the proper working of tbo 
canal Impostible. It is like trying to walk fast with a stilt 
knoG cap. It was ttU right ia old days wbcti there was 
more w.itor than could bo used ; it is an anomaly and a blot 
In tbct«> days of economy of water. 

Thero Is some other land to iho sontb of tho now 
Petwar distributary which shonld bo taken np, and this 
wonld appear to bo nil, except an impottant ptrt of tho 
I{is«ar district near Barwaln, between the Pabra and 
Mahsndnnr dic^tribularie'*, but nnfortunatel}* tliis cannot bo 
Irrigated witliout tip^eitlng the nrrnrgemenis with the 
Patiala State as to irrigation from tbu Sir»a Branch. Tfaoeo 
territoriil nrrungernenta are beirt-brenkin!*, and canals 
should bo like railways. Independent of these didorcnecs. 

The canal ofiiccrs shonld be encouraged to wnrk np tbe 
irrigation in Hissir to thenUnoH. It is mneh earner to 
Irrigate near the bends of ehanneh than at tho tails, 
especially when, aa here, tho channels nro very long, but it 
is cs^cnUul that tho nater should be pushed down to ths 
extremiti'^Ss Tlie Bliiwani Tchsil of tlic iris<*nr disirict has 
praetb*al]y had no irrigatioa as yet from tho Bhiwaui 
distributary, 

Bt'ory bitof theH|e<ar distriot which can be commanded* 
and is not altogether too sandy, should be irrig it**d and get 
its share oF wat/r, whether from tbe W. d. Canal »>r otber- 
wifto. Som** of the^G other poitlons of the di«triet will he 
mentioned later, and Cbo question of how this o in best bo 
done will l>c di<en«eed. 

2D, JiohtaX' dUtrifto — ^Tlie Robtak district is perhaps 
tbo next woivt disliict to HKsar, though after a loog 
inUrral. 

The Oohnna T**!!*!! is well irrigated. Tbe Pawpla and 
Robtak Tcheils are both irrigated, and wlinn the irrigation 
on tbe Khalot and Bhiwani distribntarie^. especially tho 
latter, U develop'd, then these two tchsils will also bo 
secured, and the Jhajjir Tehril will be the only one left 
to be tronbli’d with famine. 

This is not an easv matter to remedy. The land isnlmost 
nil too high to he wrftrrt'd by the canal. Ibo writer has 
not eufiicirnt 1oc.M knowlettge to s^ay bow ibi^ problem can 
bc^l he solved, bnt probahir it can ho don^ in connection 
with tho drainftce« which mn into the Nojafgarh Jnil, 
including drain 'No. S. Is.ack of knowledge of details 
precludes non' being s.iid. but with the ro-t ot tho distriot 
fccuied, »c.'ircitv in the Jluajjhnr Tchsil cannot be bad, but 
ccrtiiioly remedial mcMures arc possible hero also. 

?0. iVaf/iv Sfafet in SoiithSatl Punjab . — ^Thero arc 
portions of the Patiala, Jhind, and Nabha States in tbo 
extromo sonth-e-a^t corner of tbo Punjab. The^e auffered 
greatly in tbo recent famines. Tho eonntry hero is very 
like that of the Gorg.aon district alpni;[8ide, and it can be 
treated in jnst the same way by local irrigation works and 
till) damming up of torrents* 

31. Karnal rfwfWe/.— The grrator part of the Knrnal 
district » thoronghly protected by tbe W. J. Canal. Soma 
poriions of tbe distributary system, e.speaiH!ly the Naidak 
distributary and Chautang soheme, neM developing, like 
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tboBO in Hissnr, bnt when this is done, the {'renter part of 
Samai will bo quite raised ahovo fear oven of scaroitx. 

The other part ontsido tho scope of the W. J. Canal 
proper will bo sepnratoly considered. 

82. Supgesliom at to arrangements for the above yro^ 
posals.—lt, will naturally hn enquired whence tho water is 
to come from to carry out tho above. 

It is not proposed to attempt o final answer to this ques- 
tion, hut some sutigestions ns to tho way in which tho 
solution can bo gained may he mentioned. 

Unfortunately tho Jnmna River does not lond itself to 
canal extension os well os tho other Panjab rivers, for it' 
rises moro tardily in the spring (a great defect), and 
gcucrnlly fails more quickly in the autumn. Therefore, 
while sotnctliiiig might bo gainrd by c.arrying larger 
supplies wiicn available, yet tho gain would be less than on 
othor canals. 

Tho first thing to he done is to improve nil the internal 
arrangements, ilnoh, very much, has been done, and is 
being done, bnt much remains to 1>> don". The old irrisotors 
aro the wont otTenciem. Their w.itcr-eonrirs must be mode 
straight, and icuel be well kept, and the laud must be divid- 
ed np into the proper plots (hiaris;. Tin) eiiiubersome and 
troublesoiiio rules on tlic subject must Itc amended, and it 
must be made clear to everyone concerned tlint the nccc'sary 
divisions r;ii»f he made, or tho water will be cut olT. The 
question is of such importance that it rouxt be approached 
in a thorough and syrtvioaiic manner with insiiteuce. The 
water saved fay iliin reforinalion will he n distinct step to 
the gaining of the end in view. Together with tliis, the 
st.andnid of mnioteiianrc must be raised still higher, the 
channels he bolter kept even than now, and the expens- 
of this high stnndotd ranst not he grudged. It mu-t be 
borne in mind that <.n n dcfcetiic e.iiiat like this the ro«t 
of mnintenaneo must bo mucli higher than on well de*igiied 
canals • 

TVitli the above there should be n greot ri.«c in tlio rates 
for sugarcane. It is ilic waterings for llie cane which so 
stand ill Uic way of the developments iniperiouriy needed. 

The combined rates for sugarcane should be rnued from 
Rs. 0 ycr acre, ns ol present, to nt least Its. 18. I'lie 
result will then either he that little rane will bo grnim, 
In which ra«c the probbm would Ic solved nt once (there 
would he ample water for all th.it is wanivdj, or else, and 
this is far more likely, the nnsi of cauc will be much as 
before (this is tho coiteliislon eumi' to after carcfnl enquiry), 
but the revenue will he inert ssed by four or five lakhs of 
rupees per annum, imd tiiis, though not so cllirneious ns 
the alternative, would go far towards solving the question 
in other w.sys. 

It must bo remenibcrcd thal until thc_ recent dinught 
oocurred, mncii land of the Dcilii ond Knrnsl districts 
soCored from over-irrigation. Thoo parts were under 
meditnl eunerrisinn brcacso of their uiilieaithiiie*;. The 
sprirg level was very high, Ic»s than ten foot from the 
surface, and tiie land wui. impoverislied. This was in spite 
of the marked improvement clicctcd by- the drainage 
schemes before alluded to. 

The rxtinsions of tlio canal rn tlie one hand and the 
BPicn jc.ara’ drought on the other have been tlic gicntert 
blessing to there ovop-irrigated parts. They could not got 
tho same water ns beforo bccauio of the great demand, and 
much less min fill. The eoii*eqiienco is that these parts 
have marrellou'Ir impiowd in tone, in healtli, and ferti- 
lity i’y the Very cause which brought such suffering 
clBCwherc. Th" spring level, too, though still very high, 
has fallen. 

It is to be liopcd that this improvement will bo main- 
tained ond even increased, and that on no aeenunt will 
theso tracts he allowed to revert to tlic-ir old condition, 
Tlio people hero “hould pay well for the water, cspeoinlly 
for the rane, and pre.ssnro should be put on the people to 
irrigate by wells whore tlis spring Icvcl is lersthnn 16 feet 
from tho snrfiien. The amount of irrigaijon allowed in 
Bucli iraets shontd bo strictly limited, and it shonld nut bo 
allowed at nil where the level is within 10 feet of tho 
sorfacc. 

Thus the reproach caused by tbo nnhealtbiness brougbt 
about by tbo inigntion of this onnnt would be completely 
'wiped out, while the water saved would go to enrich tracts 
wbiefa so much need it, 

83, Further suggestions . — It is believed tbsl by the 
above methods there will be no diffioulty experienced in 


* This Is snether arsnracnl tor tlis rritnellon of the esplt.il coil ol 
this canal, nhleh has tielorc beiu oUadcil to. 


getting snliioient water to oomplotoiy develop nil (he later 
extonsioDB on the W, J, Cnnnl, and also to irrigate nil the 
tracts still nnirrigated, but potentially oommaiidcd by this 
oanal. 

Then famine should bo for the Punjab a thing of the 
past, and a measure of scarulty over a very reduced orea 
bo tho worst to be fearod. 

It shonld be insisted on that' the matter be fully taken 
in hand at once, as one of tho deepest importanes, Pre- 
ventiou is much hotter than cure. 

Once it is understood that tho thing must bo done,' im- 
possibilities will vanish. 

If, however, it be still nrged thnt thorn is no water 
which is re.i1)y a vaia pica, then another suggestion is put 
forth as follows 

There is n most rapil fall between Tajawala and Dada- 
pur at the head of this canal, and any required 
uinonnt of power is ovaiinhio. 

The canal, in its upper renohes especially, posses 
through n water-logged spongy soil, satniutod 
wilii water, which in placss. aa above Indri, comes 
to the very anrfnee of the giound, 

Thcr,’ i« no engineering difiieiilty in converting the’ 
power into vlectricity, and pumping up the wstor 
from tho saturated soil and adding savcml hun- 
dred cubic fret a second to tho disehnrgo of the 
canal, if nerd bo, and returning the water to the 
soil ID the flood season to bo again pnmpcd np. 

This seheinc would, however, be very oostly, espe- 
cially beeauso of this, that thorn would bo so 
many ycais nnriiially wet, when extra woter 
would not he Tcquind. The scheme is merely put 
forth ns an nlternntive in ease tho first suggestions 
(whicii tho writer is assured are nil that is needed) 
are objected to. 

The gre.al thing je to get tho wafer to the parts which 
need it sn much, instead of lavishing it wlicro but little 
needed and even whore it may do harm. Once tho 
normal character of tho scas.ana is reverted to all will oome 
right ns to tho widest oxtonsions, if the canal bo properly 
worked. 

84. A tost opportumfg.—'What a splendid opportunity 
was iMt when the W. J, Canal was xemodollrd in the 
seventies to have taken np the whole commanded area in a 
thorough manner ! t Such an opportniiity can never come 
again, nod the canal iiiiisl now bo a makeshift with many 
bad mistakes to the end of tho chapter, hut the minor exten- 
sions licrc proposed in ndditiou to tho major ones that have 
been carried out in the Inst ten years or so will do much 
to wipe out tlio rcpronoli of tho (m-t and complotely ebange 
tho old order of tilings, in wbieb tbo parts which wanted 
the water least got tho ir.ost, ond those which wanted it 
most got none. 

85. The tract lc>teeen the IV. tT, irrigation and the 
Ghaggor . — ^TTiorois Ktill one more troct of land to bo dis- 
cussed, and that is tho tract betwooi: tho 'VFcstorn Jumna 
irrigated area and the Glinggar, ineluding tbo traet at tho 
lower part of tho Glinggar, nmero tbo Gbeggor canals are 
nitunted. 

This is a irnet seamed in its upper portion by great 
torrents, which nil cveninnily unite and find their way into 
tho Ghngg.ir Kivor. This tract is not in a flourishing oondi- 
tion. It is EomotmiCB inundated and at other times sulTers 
from drought. 

The torrents bnvo often hocn. obstrncted in a most nn- 
seientific war for rude iirigntioii, with tho result of injured 
health, blocked drainages, and general impoverishment of 
(he conutry. 

What is wanted is n clear wntcr-wny for tho floods, and 
some nrrangemont for snpplomcnting the wator-s apply in 
times of drought. 

In this portion aro tho Snrnsti Dlstriot Cnnnl (Knrnnl), 
the Rsngoi Uislriot Cnnnl (His'nr), tho Ghaggar Canals 
{Imperial). None of tho'o huvo worked to any oxtont in 
these late years of drought, and this bit of country wants 
thorough CDDsiderntion. 

It is believed that it is possible .to pat tins traot into 
tbnroughly good order, bnt it will bo expensive, and tho 
scliemo must ont bn expeoted tii he remimorativc in a pecu- 
niary sense, hut indircelly it will be very advantageauB and 
teoiuncrutive. 


Gal. S L. 
Jacob. 


t Peulitlns tlis Imparlanee of Iho question ta tlio liroidert sonro ‘ 
was not nndrntoad, but the Irrigation Dcpactmeiit would hare dona tho 
work In a tarinoro tharoash tnanner bad Us oStcert bran allowed to da 
It at Iher wished. 
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ifal. S. h. 36. Fropatalt^}^ obatrnetians sfaoold ba taken froni 
Jacob. tb'e torrents. If itrigation is to b'e done from them - at alt|' 

it ahouid'be bynjenns of 'jmiper obnuhcl* tasing out ab'oro 

properly constroeted bet cheep regulators, under the eon- 
trol of those who will work them properly, and the ohannels 
must be re-dng.wbera blocked, and.parts must bo straight- 
ened. 

The Sarnsti Canal is n thoronghly sound one in its eoneep. 
tion, bntit'wos marred for lack of fnnds.. Eren ni-H-is, it 
will work foirlr well in>normal years, but it will fail! in: 
bad years like the recent onea.- 

Wbnt is wanted, is an embankment, at the lower ond'of 
the lake from whioli the canal takes out, with n masonry.' 
regulator (a needle weir perhaps the best) in the centre of 
it, so that the lake may bo much enlarged end deenened,, 
and the canal made innch more' cfEolont. This will be a. 
great imprnroment, and the canal ho much more workable. 

It can, however, be still further improredJ Then an at 
least three months in the year in which there is span 
water in the Jumna river. 

Thero'is a torrent jnst above Dadopur, into which* spare 
water can ho foned, and this water will then, partly by 
existing channels enlarged, and partly by new cuts, com- 
bined with suitable regulators, find its way into the Sarnsti 
tonout, and feed the lake from which the Saruati Canal 
takes- off (a- port being- token-if needed for the Chautang 
seheme). 

Three months’ supply can be counted on, end this is 
anfb'olcnt to make these canale work fairly (with Ie<s they 
can do but little, and only grow a very eoarse rice), and 
if in the Esmal distriot irrigation welle were also oou- 
etrueted to work with- the canals, ns is done on traeis 
irrigntad by innndation-eanals' in general, this tract would 
he most flonrisliing. Also it will then be possible for the 
canal to bo prolonged throngh a barren part of tbo Patiala 
State into the Hissar distriot near Tobann, and water a 
very needy portion of the Fatiabud Tebsil, viz., that 
between the Sim Branoh and the- Bangui Canal, aud it 
would thus be invalnabto far the famine proteotion- of 
Hissar. 

Lot it ho said as-a rongh approximation that the Sarnsti 
Canal be enlarged to carr;^ 1,200 enaees, of which 350 he 
need in Hissar, 200 in Patiala, and 4E0 in Knmal, the 
Teat being absorbed. This would tborongUy secure this 
traot, which needs a dcnble treatment,, vis., proper control 
of. the torrents and water for times of drought. 

The chnnnol out of the head channel nbovo Dndapnr 
could bo made to carry 2,000 .to 2,200 ouseca; the sui-ptus 
-would be carried on through the outfall below the bead of 
the Sarusti Canal into the Ghnggar Itiver, end by means 
thereof the Ohaggar Canals would be able to woik satis- 
foctoTily, and the Bangoi Canal prospects would be seeurod. 
These canals all irrigate the tbirstr Hissar distriot, and 
will thus do muoh to raise it obovc oil soanity. 

'37. Farther yiroposaf*.— This echome would not be 
directly Tomunerntivo, but it would be of great serriee. 
It is one which in its design and cunatrnetion, nnd also in 
its maintenance, should be entirely in the hands of tbo 
Irrigation Department, for, if badly designed or worked, it 
would do great damage. The two cuUways also whioh are 
orossed would tojuire assurance as to the maxiumm Volumes 
of water they might bare passing their lines ; they will, 
doubtless, need to strengthen their bridges, nnd to be 
repaid for doing so. Proper regulations would be required 
to ensnie corroot working, and gnat promptness would' 
also be needed to ehot off all extra wafer when the torrente 
were flowing full. Then, .again, ae the eanal would water 
two distriete and a Native State, therefore district sotbori- 
tics would not be nble to work it. 

N.B . — The whole canal ehonldbo under one manngement 
only, not partly British, psrUy Native State. This latter 
arrangement is fatal to all good work, economy of main- 
tenance, and efliciency of eveiy kind. 

SB. QimjoJetion of , the siofcli.— This oomplotes tbo 
sketch of the leqniiemcnts of the Punjab (and Sind), with 
a view to the best use of the available vratcr-supplyi the 
prosperity of the province as a whole, the prevention of 
famine, and even of scarcity. 

Before ending, however, it is desired to call attention to 
three matters of great impoitanee. 

89. Jdaintenaiiee of canals. — The question of the 
maintenance of canals hns been mentioned in connection 
with the 'Western Jnrona Canal, hnt vvei jwherc, greatly 
OS the atandord of inaiatenauee hna ileeu of lue ycare, 
there u the greatest need of raieing it muoh higher. 


It must be^ understood, that to have every channel in 
perfect order is not a matter of eyewash, bnt that it means 
economy- of water. Every irregolarity, every bole or 
unevenness; every nnneceesnry bend and twist, eveiy-unj- . 
necesaarr length in reaefaiiig any goali-means'losa of wntra- 
more valuable tban.gold. 

Money for maintenance ban been far 'too grndgingly 
neenrdrd. &ive money- for this angrudgingtyi ■ It' will 
retnrn doubled. and trebled $ and not only so, but the lees 
the absorption the leas tbs fear of injury to the soil. All 
Gbveriiitisnt ohannels moat be beautlfnlly- kept,, nod the 
oultivatora must^ be made to understand that they mnei 
keep theirs ke.anti(u11y too. The old crooked water-courses 
must be relegated to the past ; the old 'ones must be ro- 
mudellbd^ the new ones must he aligned' by competent 
offioials, and proporljr dug from the start ; the fields mnst 
be properly divided up according to the regulations, which, 
a1a>i,have bUn but little observed, and thur, step by step, 
tbo old order brought nearer perfeotion. 

AO. JOiff'erential rates . — It will hardly be disputed by. 
imy who have u thorough knowledge of the subject that the 
returns obtained for the water used for irrigation are 
exceedingly inadequate. ■ 

Tliis is seen b.v the extraordinary onbnnocment in tbo 
value of tbo Wd wben. it becomes irrigable. That tbe- 
value abonld be enbanoed is intdligiblo enough, and qnito 
Tight, but the value is not only doubled and trebled,, bnt. 
BDiuetimes twenty-fold what it was before. 

It is often stated that the condition of the pensanity on 
the new canals is very satisraetory. This is trne,.bnt it 
is ths-eondition of tbo peasantry in the nnirrigated Ihnde 
whiob-sbould be more seen to, nnd the abmidanco of' the 
holders Ilf 'irrigated land should go in greater proportion 
than it docs to the less fortnnate, so that their let may be 
amcliumtod. 

Some Bipensiro end some noremnnorative sohemoa hare 
been mentioned as necessary, and there is every reason to 
urge why the fortunate possessors of land on permanent 
canals should hear the bnracn thereof. 

Tbo difficnlty of getting ndeqoate returns doubtless lies 
in the differences of the soil. 

On the overage the rates charged ora eonsiderably too 
low, but for soioo soils they am as much na can bo borne, 
possihlr too high in n few casea. On the other hand, there 
are foils and orops which oniild well pay vastly mors than 
they do, and still make splendid relnrns. 

Itia sngpesled that the hotter kinds of prodneo might 
pay more in proportion to tbo poorer kinds; angnicane. 
pa.vs abfnrdly low rates, while there might well be o greater 
difference between the rates for wheat and for bniify than 
there is, oiid so on. The gre.at desideratum, however, 
seems to bo that jnst as them are differential rates for 
different tdnsses of crops, so there should be lor clauses of 
soil,* 

As in tho sDttlomont.of a distriet the -rariens- hinds of 
land are classified and revenne rates fixed iicoerdingly, then 
wonid bo nil dilBciiity in ntrivingafr the nreessnry conela- 
sions to enable differential rates to be fixed, 

DifiieDlties doubtless thero would be, and possibly new 
legislntiun roqnired, but it would bo a great thing to over-- 
cuiuc llieso uilKoulties and to get a return for tbo water 
Bupplird wbiob would be a closer approximation of its real 
value than now obtains. 

IVbo can donbt that if people were allowed to aeqnire 
rights in tbo water nnd to sell it, that they would obaige 
for more (double or troblej than is olinrged- now. 

There was a esse of this sort whore s.Europenn, named 
Staines, aconired a watcr-conrso on the Western J nmna 
Canal near Bohtak, with certain tights, and for years hs 
made largo profits by selling the water at very high prices, 
and a Uige sum was eventually paid' him os ccinpcnsatioa 
for bis loss (when bo could no longer do tliisj by order of 
the Lieutenant-Governor. 

41- Establishment . — One otben matter vHll be men- 
tioned,, and tbnt u'the-question'of thocstob1iBhmBnt,and 
in B way it is the most important of all. 

An offleor giving evidence befotn tfio- Famine Commission 
asked to bo allowed to speak on this point, but was told it 
was bnm-d by the constitutian of the Commisston. Never- 
tbolofs an Irrigation Department in the bigbesfr possible 
state of elBoiency ia the. beat poasibla preventiva e^inst 
famine. 


* This Is not an crlslasl Ides, but It Is a vnr send one.. 
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Work np -tho Iirigntion Department, give to it mnoti 
lorger eeopc than nt present, throir the onus of ' proronting 
famine oh the offi'err thereof, lot this bo Inoked at ns a 
chief dntr of the department, and it trill do more than 
nii.vt]iing else to avert faiiiino. 

The Irrigation Department has vastly expanded of late 
yrnn, and mnst expand much rnorc, bnt the establishment 
of th^ Irrigation Department has been little cared for, 
diseontent rnles, and the Service is moat nnpopniar. This 
can easily bo proved. Ask for voinnteers irom the Irriga- 
_ tion Department for the Itailwnys or for the Bnildings 
~ and Bonds Branch, and many will rospond at oneo. Ask 
for voinnteers fmm tho Railwnys or B. & B. Branob for 
Irrigation, and not ono will oomo forward. This is not 
a theory ; it is a fnrt, for it has bocn tried. 

This onght not to bo. There is nothing material that 
can benefit India as nineh ns irngntion, and thoro is no 
hmiieh of Bngineerini: which presents sn many didieulties 
ond contains so many problems to be solved. 

Aloreover, there is one matter in this connection whicli 
tins not received sniHcicnt nttcntiim. This is ns follows 
In III tier branches of engineering the Indian Bnginenrs enter 
into tho Inhnnts of mvriads of Enrnpean engineers, who are 
over engaged in solving the various diiEeiiltics that arise, 
but itiTrnuatiim the Engineers are Pioneers, having to 
work out (heir own prohicms, and others enter into their 
Isbmirs, os in the case of Egypt. 

Biiroly this is reason onongh for seeking tho highest olass 
of men for this work — men who are observant, who, not 
rontent jnst to plod along, earefnily etndy the various difli- 
cnlt problems whioh meet them m their work, full of 
enthusiasm, wliu understand that there are immense possi- 
bilities in this field if the siihjeot he rnasteiod. 

To get men of this class, it is worth while to pay highly, 
and nothing is mnro costly than to qct inferior men for soon, 
eomplicnted and delicate work ns this is. 

Entry into tho department shonid bo looked nt ns n prize ; 
and when oiBcers prefer, ns they dn, tho mnttor of fact 
Bnildings and ISonds Hinnoti to tho Irrigation Urnneh with 
its fascinating problems, it shows that there is something 
wrong. 

It is not meant that thoro are not able men in the depart- 
ment ; there are sercrnl wlio canid bo named of very high 
ability, while tlie denartment, ss n whole, is extremriy hard 
working, being in n way forced into hard wort;, beeanse in 
the lonely life led there is so little else to do. Nevcrihelesa 
the present method pursued is not the way to scenro moii 
up til tho re.|uired standard. The loneliness, tho Inborinns 
ciiaractcr of the work, and the fact that ho who would oxoi-l 
therein must cut Iiimsolf oQ' from tho plcoanres of socioty, 
and spend most of his time in enmp, hot weather nnd cold, 
in n way which is not nt all necessary with other engineers, 
slinniil bo borne in mind. 

Tho jungto nllownneo was n step in tho right direction, 
hut a more generous treatment by far is necessary if liio 
department is to rvoeh iind maintain tho high etandnrd of 
efliclcncy which is so desirable. 

When, pariienlnily, wo look at the oniecre on whom so 
mneh of the kinrden of the work fails, t.e., on tho snb-divi- 
sional oQieers — wliat do we eco? A mmt heterogeneons 
mass. Imperial engineers ; provineial engineer* ; temporary 
engineers, picked np nnyhow and treated os alienB; subor- 
dinates of nil sorts ; and oven zillsdars holding sub-divi- 
sions, Tho confusion is terrihio. How can a proper stand- 
ard bo gained nndcr these circumstances F The matter has 
been reported nnd referred b^ the Local Government often 
cnongh, hut no tciil reformation has been attempted, 

Tho matter needs to be taken up thoronghly. Tho 
Irrigation Oapnrtmeat wants to bo treated in n most gener- 
ous manner in aecordsnoo with the exigencies of the ensu ns 
tt department “ei/i ffenerisi" jnst us tho railways are 


treated; nnd as Iriigntion oliiccrs tabonr under so many 
disadvantages in some ways wliioh cannot ho remedied, 
these should bo made np to them by extra pay and increased 
aiivantngos in other directions a* a compensation, so that 
entiy into the department may be as much desired ae now 
it is dreaded. 

It is earnestly lu^cd, however, that no sneh remedy will 
be proposed as to make the irrigation oiEciiils simply 
engineers, while ail the rest of tho work is done by revonne 
ofGcials. Tliis would be to damage the department more 
than anything else oould do. It wontd take all the hrart 
out of tho enmnocre. They would no longer bo able to 
work for results os they now do. The engineering work 
wiinld sink into dry routine, and tho many eomplicnted pro- 
btems whioh now engage the minds of the thniightfii] among 
them would no longer engage their nttontinn. There are 
nndonbtod defeats, bnt this eertafniy is not (be remedy. 

The higbor revenue ellioinls engaged in tlie work would 
never make this work their life stnd^ ns tho engineer has 
to do. It would merely bo an episode of many in their 
lives. The Civil Servant 'would take itnp no doubt in good 
earnest and do his best, hut the post would only be n step- 
ping-stone to n higher appointment of n diiTerent kind. Hew' 
could ho take np the questions involved ns those do wlio 
have hut this one matter to engage their attention. It is 
not a question of the ability of the two claracs, hut of 
whether elficieney eaii be obtoinod on any subject by men 
who can give bnt minor nttention to that snhjact. 

43, Atminary.— It now remains to giro a brief summary 
of the contents of this paper : — 

(1) Let tho possibUitios of tho future bo rend In the 

light of the progress in tho p.ast. 

(2) Let there he greater boldness in attacking the 
pmbtoms to be solved, and lot these be taken np in 
a hi-oiiJer manner thun has yet been done. 

(3) Inundation canals mnst be supplied from weirs; 

navigation must not bo considered. 

(4) Tito every drop of nvnilnhle water os far os possible, 

even if ihcaper tehomos can be designed which 
entail wnrie of water, 

(6) Evoiy bit of Iand_ which needs water to ho irrigated 
if possible, cron if tho schemes bo costly, 

(6) Famine to be looked at ns n blot nnd anomaly, 
and tliOTOUghly oombntted, money being freely 
given even to unromnnoiativo schemes for this 
porpose. 

(7) Tho Indus water to bo more fully utilized in Sind 

ns well as in the Pnnjnb. 

(8) The Jbcinm, Chennb, nnd Itnvi water to irrigate 

np to tho right bank of the Sntlej (except tho 
Sntlej low lands), 

(0) Tho Beiis.oiim-Sntloj water to bo utilized on tho 
left hank thereof. 

(10) The tract between tlie Qliaggar oiid the Jumna 

to he moio fully irrigated, each part being dealt 
with nn its own merits. No traots commanded by 
tho tv. J. Canal to be left without irrigation, 

(11) A higher standard of maintenance to he adopted 

' nnd more money iqient thereon, 

(12) Dilferontinl rates for soils to ho adopted, ns well 
os higher rotes in high class crops. 

(IS) The establishment tn be Tcmodellod nnd dealt with 
more generonsly, ns for a deportment by itself. 

43. Final rimarh , — It is believed tbol 'the propossls 
made herein will not only conduce to tho beUrr develop- 
ment of tho Province ns a wbolp tiinn anything ret proposed, 
but that they will oven he the best in direct pcouiiiary 
results, taking these over a eorJa.s of 30 or 40 years. 


{3S) (2«ei<fon*/br jBecciwe QSfeersinefwiiny Queers of <*« PoMic TTorbs Heporfmenf wlio have had ejtptrienee 

of the adminietration of waier-eapplj/. 


jr.B.— Offlun me reqncited to answer thoio qneeUont only nzsrdlni; wbleta they cno give Inforinallon tnim penonst keowlellze, or ftoni 

nnihenlle source. 


A. — Oeneral, 

1. To what dietiiot or tract do the answers below referf 
Whnt opportnnitics have yon enjoyed of bcooniing acquain- 
ted witli it F 

' 2. What is the average rainfall in cnoh month of tho 
■year P 

Fnnjab 


3. Is there 'ony ohstaolo to t)io extension of irrigntinn 
arising from— 

(1) sparsity of .population F 

(2) insnOiciont supply of cattle suited to tho enltiva- 

tion of irrignted'liindP 

(3) insufliolont supply of mnnarc F 

3 K 
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(4) nnsuitabiKiy of toil (c-^t black eotloii anil) to im* 
gation f 

(6) uncertainty of tlie anpply of water or its too late 
eoiiimencoment or too early cessation f 

(6) lack of capital for the initial expenditnre or of 
fnnds for the more expensive cnltiyatioo of 
irrigated crops ? 

(f) fear of enhanced rent or revenne ns'cssment f 

(8) niicertainty of tenure or defects of the Tenancy 

Lawf 

(9) other reasons ? 

4. For what period, if any, is land whioh is irrigated 
from works constructed hy private capital exempted from 
enhancement of asse^8lIlcnt on aocaniit of the irrigation f 
How ie the exemption seoured in pmetice ? Is any aimilar 
exomption from enhancement of rant extended to tonante 
who hove extended irrigation to their holdings at their own 
cost P Uo yon consider that the existing provisions in this 
isspcct are sntliciently liberal P If not, what alterations 
wonld yon suggest P 

6. Are loans under the Land Improvement Act freely- 
taken by the people for the extension of irrigation ? Q 
not, why not, nud what ineasnres wonld yon snggrst for the 
eneourogement of these loans ? Wonld yon recommend— 

(1) rednetion of the rate of interest? 

(2) remission of the interest P 

(8) partial remission of tho advance P 

(4) total remission in ease of failnro of the attempt to 
obtain water? 

(B) extension of the period of repayment P 

(6) gtnnis-in-nid P 

6. Docs the extension of irrigation fend to injnra the 
remaining enitivation by attracting its onltivators to tho 
iirigatcd tracts P 

Can yon giro any instance of this which has como to 
jonr knowledge P la there any etrong desire evinced 
among the people of your district to have meane of irrigation 
extended to it or inoreosed P 


Jl,— Canal) ^continuous Jloto. 

7. To what extent docs the irrigation increase the mine 
of the produce of land — 

(1) hy rendering it posriblo to cnltimte two harvesls 

instead of one? 

(S) by lending to the substitution of moro for less 
valuable crops or varieties P 

(8) by increasing tho yield — 

(a) in a year of ample rainfall P 
(S) in a year of scanty ntinfnll P 
(a) in a year of drought ? 

8. Can you give an approximate estimate of tho increase 
in the total annual talue of the produce per acre due to tbs 
irrigation'- 
ll) on the average of a normal term of years F 

(2) in a year of drought P 

9. What ie approximately the average annual rate per 
acre paid on account of irrigation — 

(1) hy the cultivator (or the owner P) of the land to the 

owner of the canal in the form of water-rate or 
otherwise P 

(2) by the eultimtor to the owner of the land in the 

form of enhaneement of rent or otherwise P 

(3) hy the owner of tho land to tho Government in the 

form of enhancement of revenue, water advan- 
tage rate, owner’s rate or otherwise P 

In enoh ease please state whether the rate is paid on the 
BTca aotnally irrigated dnring the year, on the ana ordina- 
rily irrigated, on the whole irrigable area, on the total area 
of the holding, or how. 

10. What, it any, primte oxpsnditnre is necessaiyto 
bring the Water to the field or to prepare the land for irriga- 
tion P Is this generally incurred by the landlord or by tiio 
tenant P If by tho latter, what sconrity has he for reconn* 
mentP 


. ""v diimogcs resnited to the people or deteriora- 

tion to tlie soil f riTO irrigation uithont manure, from too 
pnifnse, too extensive, or too freqiiont irrigation, from 
water-logging, ,alt elQoresoence or otherwise P If so, what 
M its form, ns extent, and. In your opinion, its canss and 

the pomiblo reinody P Of wnat standing respectively are 
the iriimtiun in question and the evil which has sprang 
from It P Is the latter increasing? What is rour oxiieri- 
eiiea of the results of draining irrigated land? 


0-— Canals of intermittent Jlow, 

12 Please describe generally— 

(1) tho manner in which the - 0 ,„jj fj, 

gronp of oannls) in tho 1 district is 

_ supplied with water ; 

(2) the manner in whioh the water is distributed to the 

laud; 

(3) the period for which tho supply is urdinarily niain- 

tainod — 


(a) in a year of ample rainfall ; 

(&) in a year of scanty rainfall j 
(c) in a year of drought. 

13. To what extent docs the irrig.itioii 
Tamo of the produce of land » 


increase the 


(l) by rendering it possible to onltivnie two hsrvesta 
, instead ot one F 


(3) by leading to the sabstitation of more for less 
valnable crops or rarietias P 

(3) by Increasing the yield— 

(a) in a year of ample rainfall P 
(i) in n year of scanty rainfall ? 

(c) in n year of drought P 


Hof f" is tho value of tho irrigation dimi-iished 

(1) tho too late eommeneement P 

(2) tho too early cessation of tho supply P 

36. Is the irrigation ordinarily snpplementcd by itri 
won from wells given to the same land and, if so, how 
IS this essential P 

16. Can you give an approximafo estimate of tho inorcase 
tn the total annual mine of the produce per ncro due to the 
irrigation^ 

(1) on tho arcrage of a normal torm of ye.ir« P 

(2) in a year of drought? 


far 


17e What is approximately tho nTorago annual rate 
per aero paid on acoonnt of irrigation-^ 

(1) by the cnltiTOtor (or tho oirnorP; of the Jnnd to the 
oirner of tho canal xn the form of water*nte 
or otbenrise ? 


(2) by the cnlilvntor to the oirnsr of the land in the 
form of cnbimoement of root or otherivue ? 

13} by tho Ofmez of Ihc land to the Oorernment in tho 
form of enhaneement of rcreune, watex advan- 
tage rote, onner’o rate or otberwiie ? 

fd) by the owners of the canal to the Govornment in 
tho form of royalty ? 

In each case please state whether thj rate is paid on tho 

area actually irrigated during the year, on the area oidi- 
norily irrigated, on the whole irrigable area, on the total 
arou of the holding, or how» 

18. What, if any,, private expenditure is neec^eaxr to 
bring the water to the field or to prepare the hind for irri- 
CTtionP Is this generally incurred by the landlord or by 
the tenant r If by the latter, what security has bo for 
reeoDpmeut ? 

19. Hto any damage resulted to the people or deierioro-. 

uon to tho soil from irrigation withont niannre, from too 
profuse, tooext^sive or too frequent iirig.itlon. from waters 
logging, mlfe cfiiorescence or otherwise? If so, wh«fe is* 
its extout, and, in year opinion, its cause and tho 

possible remedy ? Of what standing respectively are the 
irngation in question and the evil which has sprang from 
it? Is the latter increasing P What is your experience of 
the rosults of draiutug irrigated land ? 
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20. How is t1i(* inaintcniincc (repairs, 'silt clramiico anij 
tils like) provided for, nlid wl.nt is tlie npiiroximiito animn| 
cost per noro irrif;iitod P Does tho systoiii vrork fairly wol* 
and is any legislation roqnired F 
' 2t. Wero nny of tho riiinila constmclod hy prirnU 
potsonsF Has any troiiblo arisen in suoh enscs in regard of 
the s'npply of water by the owners of tho canal to ochei 
ownoys of land, or of the rpali>ntion of dues for tho same f 
Has it been found nroessaty for Govemment to take ovci 
the tnanogemout of any prirato canals, and if so, why F 

22. Do you consider it advisable to eneourago and assist 
the construction b;y private persons of further ennuis, aiidr 
il ( 0 , how could this best bo dorot 

Dt—Tavkt. 

23i Pknse dcaoriho generslly— 

(1) the way in which the tanks in the 

district are supplied wtUi water ; 

(21 the manner In which tho water is liistribnled to of 
ul'iYised upon flio'biod ; 

(3) the perloii for which the supply is ordinarily 

maintnincd — 

{a} in a ye.ar of ample mlnfaH ; 

(f<) in a year of sranty ininlall ; 

(e) in a year of drouglit. 

(4) tho area crdinarily irripalod from a t.anV. 

24. To nhat cxlt'iii dom the irrig.ition iuirea«c t1i‘^ 
mine of the (rodneo of land— 

(11 by rendering it ppfaible to rnltlralr two 1 arrest* 
instead oi nnef 

(2) by leading to tbs soh«til«tion of more lor Ic/* 
vatuabro crop or varieties ? 

(8) by inereasingthe yield— 

(a) in a year of ample rainfall ? 

(i) in a year of sesnly ralnf.sll ? 

If) in a jetr of drought ? 

2C. How far is the r.ilue of llie irrigslion diniinlslip'^ 
by— 

(1) the to-i late eommenrwmeot ? 

(2) ll.o tc« early cosention of the eupplj P 

20. la the iirigation ordinarily supplemented by irrig"' 
lion Inmi wells given to the same land ami, if fu, l.ow lat^ 
is this cerential r * 

27. Con ;».n givenn niprnximste e«liiinte of tiie inert &•’’ 
in liiB toiftl aumml value oi tin: produce per iicre due to th<-' 
irrigation — 

(1) on the average of a normal term of years ; 

(2) in B 3 ear of drought ? 

28. 'Vhal is apprnxinslely the avciage annual rate pel 
acre paid on mcoiint ut irriga'inn— 

(1) hy the rullivator (nr tho owner V) of the land to llit* 

owner of the caual in tho fuim of watot.rste uf 
o'.hcrwifo F 

(2) hy till! cqUlvitoT to the owner of the laud in tlif 

form of ciihar cement of «nt orollieririscF 

pi) hy the owner uf the land to the Government in thd 
{ 01-01 of chbanceincnt of Tevonne, wafer advim' 
tiige rule, owner's rule or othcrniro f 

In eseh ease piense elate whclhcr the late i* paid on tho 
area aclually ipigated dnringlhi' yeni, on the area aidi> 
narily iiTlgftii'd,_on the whole inigahle area, on tho total 
urea of tho holding, or how. 

211. Vr'fcat, if nny, private expenditure is iieeestary to 
'nfing 'xvfiv'W 

gnlinn F la this generally IncurrM hy tiio^ hindlor.I of 
by liio tenant F If by tho latter, what cecnrily has ho for 
rceoupioeiit F 

80. Ilnw is thfl ro-aintenance (watching, repairs, eiItolc.ar> 
nnco and the like) provided for P Whnt is tho Approiiinate 
annnai cost ]irt ucio irrigated F Duos tlio nyslein work 
fairly well and is any legislution required F 


81, 111 the case nf tiinkg eonstruoled by a privito poninn 
or peraons, how is tho distribuiion of water to tho other 
owners of land icgulutcd or airanged tor? Has any 
trouhlo arisnii in this rospoct or in connection with tho rcnli* 
nation of wnb-r duos F If so, is Goveromoiit nssistaiico 
ndvisubla and is any logislotion required ? 

82. Do you roneidor il ndvinablo to enonurngo and assist 
tho eoUBtruotion by private riorsniis of further tanku ; and, 
if so, how could this best bo done F 

33. la iniieii inconvenieneo exporicnci-d from the linbi* 
lity of tanks to silt up F Cun you giro nny statistics os 
rcuards the depth of silt ncoumulation per annum F Is it 
tho custom to remove tlio silt, by dredginir or otherwiso F 
If not, what steps iiro taken to prevent tho ultimate silting 
up of the whole lank F 

J?.— iref/s. 

3-1. Please stnlo generally for each of tho main traols 
into which the district is divided — 

(1) tho average depth of permanent wolls ; 

X3J the nature ot tho supply, wlietherirom springs or . 
from perrolikiion, and whether liable to foil or 
hcium-j too saline io use — 

(a) in nil ordinary year ; 

(i) in a yew of drought ; 

(S) the average etwt of conslrnction ; 

(-1) the average duration of a well ; 

(5) tho manner In which the water is usually raised ; 

(t>) tho average area attached to and commanded hy a 
well t 

(7) theaverago area irri)rnted in nny ono year. 

So, To what extent does the irriguliou iiiercoso the value 
ol the produce of lond — 

(11 hy rendering il pinsihlo to oultlvatc two h.arvens 
instead of ono ? 

(2) by leading to tho suhstitntlon of more for less 
valuiibic crops or varieties F 

(S) hy fnereasiug the j icld— 

(o) in ,a year uf ample rainfall F 
(/>) In a year of s-nnty rainfall P 
(r) ill a year of drought f 

50. Can yon give an approximate climate of the increa'o 
in ilic total annual value uf the piodnco per ncro due to the 
irrigalion— 

(1) im tlia average of a normal term of yearn? 

(2) in n yc.ir of lironglit P 

37. What is approximately tho averago annnai rate per 
ac«« paid m, necount of tliu irtigntina— 

(i) hy the eiilllvalor to the owner in the aliape of cn- 
hanconiriit of rent ? 

, (2) hy tlie owner to Govcrnmcnl in the shape of en- 
haneenient of revenue ? 

Are these rates pardon the total urea nitsehed to and 
cninmondrJ by tho well or on tho area nctnally irrigated 
during the Jt.ar, or liow F 

88. Arc serioBE difilciiUies often onconntcred— 

(1) in tiic seluelion of n snot in which a supply of 
water ivill he obtained ? 

(3) in tlio aetunl eonstruotion of the well F 

Has aiwistance ryer heen oiTered by Governincnt nr by 
local loJies In tlio siiapo nf expert advice, trial borings, tlio 
nae nf boring to'ils, or otherwiso F If so, how far Ims this 
assisinneo been niiuln use of and found sneeessrnl ? If not 
do you think it wouM he neeful and hviv could it best be 
giv'enF 

*12.. 4m •yut.'n.lorAnr. of. Gin. mnvitvwdfnn, ’uj 'svovorn- 
ment of wolli. in Innd whloh ii prirnte property? If so, 
how would jon w.iiU the sohemoF If not, whnt objeo* 
tions do you perceive ? 

40. Are temporoi-y wells eommonly used in tlic 

distrirt F How far nro they a pnilorlioii nguiiisl drought P 
How would ynn propnso to oiiconrngc their couhtmcllon 
in tt jc.ar of scoiily rainfall ? 
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IXDXAX lllBrGATIO>7 co^nnssiON: 


(3/) JItmorandum ^ poinU io he contxdtrtd (y iht Irrigation Commhtion in the Punjahm 


1. For ftU tiietricts subject to droiisbt ibe proporlion of 

. , . , the cnltnmbli* area irrigated by 

eultKlIi’im! GoTernmont lanitlN ilintrict canals, 

pnrato canals, irells and other 
souivei, respsetirely vitn reference to the population. 
Fi|}nrcs have been given by Cbief Kngineer, Irrigntion, 
taken from tb« Land Karenue Adiniiiistration Ileports, but 
some explanations will probably be leqnircd from liecenne 
OiTicers. 

2. Areas at present irriented in ordinary and famine 

Tnneriiii Tears bj etitUng ranah. Dere- 

^ lopment of irrigation on ibem 

dnring last ten years and fnriber developments anticipated. 
Duty and improvement of dnit. 

Neve VTojecis in enntemplation. Their position, scope 
and probable irrigating capacity. 

Average capital cost of canals per enseo of maximum 
supply OT per acre annually irrigable. Also average gross 
revenue and tvarking expenses per oere irrigated. 

Are many extensions or improvements of minor works 
vrbieb wonld bo eorbain to prove ramnnciativc or to increase 
tlie efficiency of these works hold in abeyance owing to 
restriction of funds available from tho ordinary grant f 

Ratio of average rali supply to maximum discharging 
eapoeity of canals. Possibility and ooneeqnonces of provid- 
ing a Bupplemeutary rail enpply on certain canals. 

Drainage of irrigated tract*. Scope for dra'iiuge vrorks 
and nthoT canal improvements, sooh os divenions or onts-off, 
which may be reserved for relief labonrin seasons of famine. 

Notes on moat of these points have been prepared by the 
Chief Rngineer upon which he and bis officers will be otaily 
examined. Civil officers will probably also have opinions to 
oiFor on some of these points. 

?. Number and capaoities of the Provincial canals, 
frovincisl. Expenditure on new worlm and on 

maintenance during last ten years. 
Nevr Provincial works, if any, sanctioned or proposed. 
Extent to which Piovineial revennes have been applied to 
the constmotion of new irrigation works and tho limitations 
to such application. Dees the Province get the whole of the 
increase of revenne duo to the eonstroetion of such works f 
Have present arrangements under the Pravlnojal settlement 
the effect of enconcaging or disconnigiug the impiieaHon of 
Pravinoial revennes to works of irrigation P Is it desirable 
that Provincial revennes shoald in {utnre be devoted to the 
construction of snob works, or sbonld nil now works be eon- 
stracted from Imperial Funds F In wbnt oases sbonld new 
irrimition works he nndertoken as a charge against Provinc- 
ial Funds. 

4. Districts in which irrigation works have been con- 
.... . ... etructed or are controUed by the 

D itrlctlnlgatloa works. Dietriot Boards, or in whioh there 
is still a field for snob works. Names of easting works, 
their irrigating oupacity, capital cost and groa and net 
revenue. Should District Boards be enconrand to under- 
take such work, or may District Funds be reasonahW 
appropriated to such pnrposes for the benefit of a few lonf- 
owners P In districts in which new works of this class can 
be proposed, is it desirable that they should be itn- 
dertakon by the Distriot Boards, ond if not, by what 


agency sbonld they be eonstmeted or controlled P 
What credits are made to the Boards on aeoonnt of tLese 
works P Are they rmpnrvered bv law to levy water rates, or 
are snoh rate* levied or agrermcniP Are they entitled to 
any coiitribntlon from Government, in consideration of the 
inorenso of land revenne that may be dne to tho works ? 


6. Distriois in which private canals of any iinpoifanee 
Trlnic Irric-rioa works exist. Do the numbers of these 
eiber rbtn wells canals allow a tendeney to increase 

or decrease, and have many or any new private canals been 
construrted within Inst ten rears ? Are sneh esnsls con- 
stmrted by individnnl landlords for the benefit of their 
tenants, or by associations of landlords or onltivaiors, and is 
water supplied to outsiders, and if so, on what terms? Is 
it desimtile or possible to cncoUTUse the moltiplication of 
these works in partionlar districts, and if so, in what way 
could encouragement he most cffeotnally given p 

6. Districts in which the extension or soenrity of cul- 

tivation mnst depend mainly on 
* constmotion of mew wells, l^nm- 

her of new wells consfrneted in snch districts during lost 
ten years. Indncements and a-sisiance offered to landlords 
or enltivating tenants who propose to sink wells. Are these 
sufficient and is it likely that the constmetion of wells ‘ 
would be greatly stimnlated by tho ofier of more liberal 
inducements or aaistance on simpler or etrsier terms P Aver- 
age depth of water below snrfase. Have wells been abandoned 
owing to farinra of the watcr-snpply or from other causes P 
Averags cost of wells and average urea irrigated by a well 
(1) in an ordininy year, and (2) in a famine year. 

7. Districts in whish flood proteotion or drainage works 
Tlaai pKteettsa aad ate required. Are these of euffi- 

draln-ge works. cient urgency to be carried out 

whenerer fnnds may he available, or may they be reserved 
fur the employment of relief labonr P Would such works 
lead to any inorcase or prevent any loss of land revenue, or 
are they recommended only on sanitary grounds, or ns a 
means of employment for relief labour P 


8. Oiassification of the works nn whioh relief labonr was 
Works ««ot.a bj relief e'«pl»yed Jn the dUtriris affected, 

la'bouF dnritis tb^lsmSiies of &tid fvnou&t expended on edtOa 
1SS7 sad IBOO. class, SHV Roads and ’’ond-metal- 

ling — liailway work, inelndbg oolloction of ballast — ^Irri- 
gaSon works— Tilhgo tanks and other water storage works 
— Mucellaneons — . 

Works nnonmpleted at end of famine which it is consi- 
der^ desirable to complete as a ohorge against Frovincial 
on Imperial revennes. Be isons for proposing their ' early 
completion and rcsnlts antioipated. Bcsnlts attained on 
completed irrigation dr storage works, espaeiallv village 
tanks. Have they been fonnd 'to hold water and tu im- 
prove or conserve the resources of the village for watering 
cattle, etc.F 

9, Districts for which programmes have and have no, 
PreerammCB ol reUst been prepared. Examination of 

works. programmes, especially for dis- 

tricts most liable to famine, with reroreDco to the nnmbpr 
of nnits provided for, the dislribotion of the work- over 
the distriot, ond their utility. Arrongcmoiits for maintain- 
ing, extenffing or completing tho programmes. 




